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1 Part Integers. 
Brokg! Part Fractions. 

Part Geodaticals. 
- Bookg Part Figurals. 


\ 1 Part Decimals. 
E Part Aſtronomicals. 
©... 2.413 Part Logarithmes. = 
0 3 Books 4 Part Cofhicks. | 
E Part Surds. 
| 6 Part Species. 


1 Part Ratios. 

4 Book? Part Proportions disjunCt. 
3 Part Proportions continued. 
4 rt Equations. 


Wherein the Nature of/'Numbers abſolutely abſtraQ, generally and 
ſpecially contra, with their Simple and Zomparative Elements, | 
are plainly declared, and fully handled. 7. 


Every Part furniſhed with ſuch neceſſary Rules, Caſes, Theoremes, 
_ Obſervations, and Varieties of Operation, as principally to them 
belong, and for the moſt part Illuſtrated by fundry Tables, Diagrams, and very 
many Examples : Together with divers EtymologesSymboles CharAtrgan 
Abbreviations for Artificial Termes, Words, Names, and Denominations, and 
all digeſted into ſo ſuccin&, and orderly a Method, and delivered in ſo familiar 
a Style, as may befit Mean Capacities, and if pradtically a lied, become more 
than ordinarily Uſeful both in Mechanical and Mathematical Arts and Sciences, 
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'To the Honourable 4 
Sir ROBERT SOUTHWELL, K®" 
PRESIDEN T 4 


OF THE 


ROYAL SOCIETY. 


S 1 R, 


Lthough it was the Author's Plea- 
\ ſure to prefix'my Name to the En- 
ſuing Treatife ; which I am therefore 
neceſlitated to inſert : left] ſhould be 
accuſed of altering that Work, the Im- 
preffion whereof was recommended to 
me ; and whereto I am obliged without 
any reſpect to Profit. Yet as I thereby 
received a Right to diſpoſe of the De- 
dication : So I could not otherwiſe ac- 
quieſce, than in the Reſignation of my 
Intereſt therein,to ſome greater Name ; 
b eſteeming 


The Epiſtle Deaicatory. 
eſteeming my own too minute to ſtand 
before it. And becauſe I am not under 
any particular Obligation to whom I 
ſhould preſent it : I have adventured to 
ſhroud it under your Honourable Pa- 
tronage. Preſuming that where no Per- 
ſonal Advantages are expected ; no im- 
putation of Flattery can be charged: , 
But that the Motives were alone that 
Merit and Generoſity which muſt al- 
ways be venerated by 


S 1I R, 


Your moſt 
Hamble Servant, 


$ FEAKE 
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- : 
0 Planets here by Exaltation proud : 
None by a Reſt Supme, in Houſe beſtow d. 
But congruous Heav'n at this Birth diſpos'd, 
T'inſpirit a clear Soul in Fleſh enclos'd, 
The mildeſt Dodecatemorie ſprings 
In beauteous Orient : the encircling Rings 
Of ber Cerulean Lord's Quaternion, 
By Starry Regulns in Triumph ſhone. 
That bright Superior's Domination fixt 
In Heav'n's Culmen. Gen'rous Aſpefts mixt : 
Hl Fiery Partil Trine to attuate 
The Afive Houſe to a more Aftive Fate. 
Nor Was it vain : the bappy Site of this 
thereal Ruler of the Geneſis, 


A Judg- 


+ 


A Judgment firmly form'd ; Whoſe Adjutant 
Mnemonick pow'r,, did by Celeſtial grant 
Of Saturn's ſeminated Beams enſue, 
In Platique Synod, with Proportion due. 
As when the skilful Artiſt i6 tompoſe 
His mighty -Ipeeriaque, ; Weighs the Critick Doſe 
Of Theban Opium ; Phich Tith Yirtne full 
| OQuickens that Brain, it's leaſt Exteſ8 would dill. 
The Wit's Diftator from the brighter Scale 
Suits bis barmoniouf - THitk ; Whoſe Rays may fall 
On th' Eaſtern Point : Whilſt the Feſperian Face 
Reſplendent Venus doth the Ninth Houſe grace. 


S. 7. Authotis Filius. 
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Authors Epiſtle. 


et. 2. — 


F..O:.. 
| His Well-Beloved Son, = 
SAMUEL JEAKE. 


My Son, ER Q 
Eradventure the Reader (if ever the eriſuiris Piece be made 
P Publick) may expect here, more than: will be found-; and 
yet find more thamhe expects : But ſureI am, Thou wilt not 
find here all I could with thee, nor yet all I intend thee. Whit tliou 
'firideſt, was mine before thine, and thoughthine is mine notwith- 
- ſtanding. The Gift thereof may inrich thee,®but cannot impoves 
riſh me. And the ſureſt way to make it thime@1s, to make it others 
too by Publication. By which though others, it will be rievertheleſs 
ſecured to thee, as being then uncapable of periſhing in Private 
Papers. And becauſe thy Right to inherit what is mine is indubi- 
table, and thy Duty to defend what I leave thee, (though but a ſmall 
Patrimony :) I have ſought no other Pitron, nor (ſeeing Fino Vendibili 
non opus eſt bedera) do I want any, or ſhroud it urider thy Patronage, 
thereby to gain the more reſpe& or honour to my ſelf or it, (the 
great cauſe of Dedications) if Art will not Patronize it, I am con- 
tent to bear the accruing blame, whatever it be, | 
| But ſeeing how good ſoever the Wine of the Book be (to make 
it the more Vendible) it is now grown Cuſtomary to' hang out the 
Ivy-Buth of an Epiſtle as an Apology for the Author , or his Work, 
or both : Or leſt it ſhould be C_ ſo uſeleſs or unprofitable, 
that - 


The Author's Epiſile. 


that nothing can be ſaid to commend it or its Publication : I ſhall 
add a few things, and but a few on that Accompt. 

Among the many Authors of Arithmetick thas have come to my 
hands, I have ever obſerved that each pleafeth himſelf with his 
own Methad,as I my ſelf have done with mine.But this I muſt needs 
ſay, that I never met with any Single Piece but left me diflatisfied 
in ſome or other pagts of Arithmetick. Some handling only the 
Operations in Whole Numbers and Extrattion of Roots, Others Whole 
Numbers and Fractions, Some all theſe with ſome Rules in Proportions, 
Others together with them have taught Decimals ; Some have dealt 
only with Logarithmes, Others with Cofſicks and Algebraical Notes, &c, 
'So as none 1 have yet ſeen gives a Compleat Accompt of ſome ne- 
ceſlaries thereto. And beſides, the Accompt given by ſeveral, is fo 
diſordered and imperfe&, as the Art hath been but a little behol- 
ding to them for preſenting her to the World 1n ſo rural a Drets. 
Wherefore if the labour of a Complete Collection of the Cream of 
other Authors may be acceptable to any ; or the Foundation of a 
Method large enough to bear all the parts of the Building whereon 
may be faſtned, and from whence may be drawn, the Reſolution 
of any Queſtion concerned in Arithmetick ; this Piece may as well 
as others, that want both, be welcome to the Preſs, and crowd in 
fora place among the multitude of Books now Printed , wherein I 
hope 'twill neither ſhame the Author , nor be aſhamed of the Title 
of Logiſticelogia, ſeeing all the Concerns and Appurtenances of 
Arithmetick are therein diſcouzled of, and largely Surveyed and 
Reviewed. Wl "Tm 

Perhaps ſome may think, it is but to light a Candle to the Sun, 
fince ſo many already have wrote on the Subje&t ; as if Nihil diftum 
quod non diftum pruw, Io which I may plead with the Lawyers, Nom 
wodo & forma, and put the Iflue on the Countrey to try. | | 

1rue 1t is, moſt new Models are but the Light that ſometime 
ſhined in anothers Lamp, with an addition of freſh Oyl out of a new 
Veſlel, Et facile eſt inventis addere. But he that is ſenfible of the 
charge of buying, and trouble of turning over many Books to learn 
ſome one thing , will I doubt not excuſe my further plea herein, and 
plead for me ; eſpecially if he knew that I ſpeak not without Expe- 
rience, of no little tume and trouble to glean ſo many Fields for one 
Griſt, having pickt up the knowledge of Integers, Fractions, Figurals, Coſ- 
ſicks,and Surdes principally from Record, Decimals from Johnſen, Aſtronomis 
cals from Blundevile, Logarithmes fromBriggs,Species and #quations from 
Onghtred, with a conference of many others. It follows therefore 
that each may have his due, what 1s here may be accompted ano- 
thers, yet is 1t all my own, and ſome things therein fo far my own, 
as will be found in none extant that I know of And becauſe rhis 
may 
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may prove Beneficial to ſome, unleſs ſuch prove remiſs to themſelves 
in the peruſal ; it may ſerve far a ſecond incoaragement to the 
Publication. 

Befides ſome Pieces are wrote in Latine, and of thoſe in Engliſh, 
ſome too ſhort in their Rules, or too long or dark in their Examples, 
or in the Reaſon and Ground thereof, and worſe than that have 
Examples inſtead of Rules, or Rules which wyl not old generally, 
nor anſwer to ſeveral Caſes, ſo as ſetting afide all the Errors of the 
Preſs, (a great Miſchief tg a Learner-of theſe things by Book, where 


| the Sence 1s not guided by the Antecedent or Subſequent Matter ) 


all the Learner reapes after the Expence of his Time, Coſt, and 
Travel, expecting with the Mower to hill his Lap ; 1s but a handful 
of the Graſs of the Houſe-top, to wit, the Reſolution of ſome few 
Queſtions. And therefore the ſpreading this Table with ſuch Va- 
rieties of Rules for almoſt all Cafes, and fitting Examples to them 
(and not the Rules to the Examples) and over and avove the Expla- 
nation of both 1n very -many places, may I ſuppoſe paſs for a further 
full and ſufficient plea for it's Imprimatyr. 

As to the Work it ſelf,the occation of it's firſt penning was to help 
an Imperfe&t Memory, not once then thinking it ſhonld ever have 
ſeen the Sun. Moſt of whoſe rough drawn, and unpoliſht Papers 
have layn by me above I wenty Years, in which time there have 
not wanted the often preſſures of Friends for a Tranſcription, which 
to them yet on his fide the Grave will I knaw' be grateful. If 
others undeſervedly ſlight it, it will but give atefion for the deſer- 
ved {lighting of their own Opimons,and not at all hurt me or it. 4ly 

uidem neſciunt, neque quidem curant ſcire, & quia neſciunt nolunt ſcire. Nihil 
enim deſiderabile eſt dum ignotum, nec amatum, niſi cognitum, 

| Nevertheleſs to take away occaſion from ſuch as ſeek occaſion, 
(it being too common for ſome to ſeek in Books for advantages 
againſt their Authors ; ) and to obviate ſeeming Objections, as alſo 
that all cauſeleſs Scruples and Calumnies intended to blurr both Au- 
thor and Work may be wiped off (1f poſhible) and utterly to raſe 
the foundation thereof, and abſterge ſuch rubbiſh, I ſhall add, 


1. Wherein Idiflent from others in the Method, placing Conti- 
nued Proportions after disjun&, and both after Figural Numbers, 
1t is ſufficient there 18a neceſſity for it, becauſe without the knows- 
ledge of Figural Numbers, and Extra@tion of their Roots, Progreſ- 
fron and ſeveral of the Dependants thereof cannot be Learned, nor 
Doubled nor Tripled Diſjunftt Proportions wrought, as the new- 
born Scioliſt will eatily ſee : And whether it be not prepoſterous to 
teach the more hard and Sublime parts of any Science, before the 


Introductory ; let any Tyro judge, 
2dly, Frattions 


Sx 
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aly. Fraftions upon the ſame account of necefſity are here made 
to precede them all ; for otherwiſe it can never be underſtood, how 
to Square or Cube, &c. a Frattion,nor how to value the Remain up- 
on any Diviſion in the Golden Rule, and other Proportional Operations ; 
if it be not known, what a Fran is, and how to work therewith. 

3dly. For the ſame reaſon, AZquations are ſet after Surdes, and 
Surdes before Species, feeing as in Species there happen Surdes ; ſo both. 
Surdes and Species ariſe in Aquations, But if no ſuch neceffity were 
for theſe diſagreements ; yet the ſymmetry and ſuitable agreement 
of the ſeveral parts with the whole in the Method purſued, and 
their concatenate concurrence or dependance one with , or upon 
another, with the reaſons here and there in places apt for the pur- 
poſe rendred , may put a ftop to. any further diſpute concerning 


the ſame. 


aly. Neither may the placing of Reduction m Geodeticals before Ad- 
dition, &c. be any Stone of Stumbling, conſidering Geodaticals are now 
acknowledged to be Contratt Numbers, as limited to Denominations. And 
in Coutraft Numbers 1t is no ſtrange thing to ſee Redution an Ortive 
part of Numeration put before the Original. And how helpful Geo- 
detical Redufion 1s to other the Prime parts of Geodatical Numeration, 
nothing can ſo well diſcover as the Survey it ſelf, where it will eafily 
be perceived without that Order, eſpecially Multiplication and Diviſion 
of thoſe Numbers if placed before, muſt have been imperfe& and 
diſorderly. S 
 5ly. If ſome of the CharaQters in Cofficks and Surdes anciently uſed 
are changed for others: I think it Apology enough to ſay, they are 
arbitrary, and if for expedition (the reaſon of their alteration) 
other diſtinct Notes may be found, the PraQtitioner 1s at liberty to 
change all the reſt. | 
6ly. Varieties of working a Queſtion, if objected as troubleſome, 


are added as a benefit, like multiplicity of words in a Language for 


the ſame thing ; 1f one be not hit upon, the other may ; and where 
the one is dark, the other helps to Illuſtrate, and each ſerve to.prove 
the other. 
7ly. Many of the Examples may be thowught needleſs ; but it may 
be remembred, that Profunda luſtrare abſque exemplis arduum ; and often- 
times one Example 1s not enough to ſhew the ſufficiency of a Rule, 
wherefore ſeveral Examples are added, where the Rule is dark, or 
the Work difficult, and ſeveral of them explained, left I ſhould ſeem 
to walk in the Clouds, accompting it for a Maxime, That nothing is 
worth the Writing, which cannot be underſtood when wrote. And 
ſurely plurality of Examples of fo general Approbation and Pra- 
Eice with others, cannot come under diſlike here, and if it be a 
fault, muſt needs be one pardonable. 
Sly. When 


The Ambor's Epiſle. 
8lz. When Terms are uſed promiſcucuſly, as Mixt Numbers, fot 
Numbers and Fractions, and ſometimes for Numbers made up of Dt- 
git ts and Articles, or if Denommator and Deromiation be uſed either 
for other, or Ratio and Propartion, or ſuch like; Yet will the place 
where, and Matter about which they are ſo uſed, eaſily diſcover to 
the Obſervant Reader, which Term 1s properly intended without 
further heſp: of an Expoſitor. And thus in the Common Elements 
of Addition, SubſtraFtion, Multiplication and Divifi on, if any of them be 
ment10! 2d when Integers are 1n hand, it ſhall be taken for Addition , 
Sabſtraction, Maltiplication, or Diviſion of Integers : But when Fraftions 
or other Numbers are in he ad, then thoſe Elements ſhall accordingly be 
underſtood to be uſed,and w rought after the manner of Fra&tins, Wc. 
reſpectively, without annexing to every repetition words at length 
to direct 1t. 
gly. Where ever any Term or Piraſe hath eſcaped Expoſition, 
and may 1cven regs nt from the more common Road of accepta- 
tion in other Writings, yet will not this widen the difference, if 
ſuch Termes or Phrates be pr oper to Arithmetick : For all things here 
are to be taken in congruity thereto. Wherefore a Perte& Number 
ſhall not be Ch ymica ly, but Arithmetically fo ; for with the Chymiſ#: 
1091s a Perfect Number. Chymucal Collefiions, p. 92. but ſeeing the 


| Aliquot parts of io will make but 8, Arithmeticians count it 


Imperfe& and Detective. 

roly. It's more than probable, That in the Firſt Chapter of Geo- 
deticals ſome of the Divifions of Foreign or Domeſtick Denomina- 
tions may have loft, or in time may loſe much of their Propriety to 
the preſent State of Amairs, or new Accompts of ſuch things as 


there declared,they having been ada pted to theElder Laws,Cuftoms, 


and Uſages of Kingdoms and Countries, yet mutable and alterablc 
25 Reaſons of State or other Contingencies mn every Kingdom, or 
Countrey [hall or may enforce, Wherefore (this Exception, if 
not provided againſt by ſuihcient Caution and warning thereof g1- 
ven in the Cha ipter it {elf} let ailowances be made as occaſion ſhall 
require, either by taking them in the Preterperfet-Tenſe, or making 
all not certainly known, but Su ppoſitions, which nevertheleſs will 
not prejudice the truth of the Conciufions where ſuch Suppoſitions 
are but Condittonals, fince 1t 1s not neceflary in the Refolution of 
a Queſtion, that the 'Suppoſitions be true, but that the Concluſion 
be true : according to ſuch a Conditional Suppoſition. For if 120 be 
counted for an Hundred, then 2 Hundred muſt'be 240, but 1t will 
not follow that the Hundred muſt alwaics be reckoned at that rate. 

f 113. No Man may ſtumble at the uſe ofthe Word Infinite or end- 
leis,it being intendec only beyond the Power or Skill of Man tocount 
or caſt up, not Infinite in a proper or abftrz& Sence, for ſonothing is 

CG Infinite 
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Infinite but God , and it is impoſſible there ſhould be two In- 


finites. 


And laſtly, if befides all this, the Lawyers will favourably over- 
look the unintentional miſquoting or repreſenting any Statute or 
Law and Conftruction thereof, (if any ſuch be,) And Merchants , 
Goldſmiths, and other Artificers will bear with the Termes in Que- 
ſtions of their-particular Concerns, as poſhbly not ſo proper to their 
Profeſſions as others beſt known to themſelves , And Grammarians 
add their uſual Grains of Allowance (due on the Score of humane 
frailty) for miſplacing of Letters,mifIpelling of Syllables,miſpointing 
of Sentences, Omiſhon of Points, Parentheſes, &c. There cannot 
be much left to need excuſe ; but if there be, it muſt now ſtand or 
fall to it's own Maſter. 

Whilſt we all live in the Atmoſphere, no doubt but in a clear 
day ſome Motes may be ſeen ; and conſidering the Imperfections of 
the Penman, difcompotures and diſadvantages under which, moſt 
was wrote or tranſcribed (enough to have diſtracted a more accurate 
Accomptant and abler Pen : ) *tis well, if there be no more faults, 
than the unprejudiced Reader in common Charity can or ought to 
remit or paſs by. And inaſmuch as none that may be found are wil- 
ful or intentional, I will not be ſo uncharitable as to think I ſhall 
want their Charity or candid Conſtruction thereof. 

1never thought Humanum eſt errare, was, or ever will be a warrant 
or plea ſufficient to commit or excuſe the commiſſion of W1lfull 
Tranſgreſfions ; but for involuntary Errors, Miſtakes, and Aber- 
rations, it hath always been accompted ſufficient to cover them 
when committed. 

To pleaſe or diſpleaſe, 1s an inconfiderable and unprofitable end 
in Writing, and they that aim at the former commonly miſs. It 
was ſaid of old, Ne Jupiter quidem omnibus placet, IT write neither to 
praiſe or diſpraiſe, flatter or beſpatter any. Some who being dead 
yet ſpeak by their Writings I have here and there as worthy of 
Commendation valued, and am yet of Opinion this Nation ftands 
much obliged among others to Record of old, and Oughtred of late , 
for their labours 1n this Art ; the former for his plainneſs and clear- 
neſs in thoſe things he hath handled, and the latter for his piercing 
apprehenſion into the more lofty and myſterious parts of the Ma- 
thematicks : But none dead or living haveI any where wrongfully 
charged, or mentioned without due reverence to their Perſons and 
reſpe&t to their works. So far as I might not contra a guilt of lea- 
ding or miſleading others into a dark unpleaſant and perplexed Path 
where one more plain was nearer hand. And many of their Ex- 
amples (whether corruptly wrought or printed I cannot ſay) I have 
purpoſely choſen to correct the Errors found therein, that if this 

Impreſſion 
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Impreſſion eſcape the Errata will need no further atnendment. 

However whether their Lines or theſe be faulty, it is not ſo much 
material, if no blemith thereby be imputed to the Art it ſelf. Arith- 
metick is a Noble and high born Science, uſeful and profitable in fe- 
veral things both divine and humane, lends to many , but borrows 
of few, and hath midwifed into the World divers exceilent 
Atchievements, which without her aid and afiſtance wouid have 
been Still-born, and ſleptan Everlaſting Sleep. And becauſe a fit 
Encomium thereof deſerves 4 moſt clear and unclouded capacity I 
ſhall deſiſt. Nor (hall I undertake to exhibit a Narrative of the riſe, 
growth , production or propagation of Arithmetick, nor yet to 
catalogize ſo much as the Engliſh Authors thereof ; all I have fur- 
ther to ſay is 

Whoever would profit hereby, muſt begin at the beginning, and 
go through every part gradually, but (1f Ike moſt Scholars a little 
will content) the T'wo Firit Books, and the Second Part of the 
Fourth , will furniſh the Learner for Merchants Aﬀairs Trade and 
ordinary Commerce in a good meaſure ; the other 1s written Non 
cuivis, but for thoſe who thall not think their labour loft in ſuch Spe- 
culations, to whom though Studiorum radices amare, yet fruftus erunt 

apidi. | 

# f Thus (my Son) as in ſome Protections of Geometry and Aſtronomy 
my thoughts have out-done me, ſo1n this of Arithmetick T have out- 
done my thoughts in the length both of the Epiſtle and Book ; to 
ſhorten which I have forborne to exemplifie the Prints of the ſeveral 
Coines mentioned in the Firſt Chapter of Geodeticals, and to pur- 
ſue my intentions as well about the Addition and Subftraftion of 
Surdes, eſpecially of Univerſals, as the Diviſion of Surdes and Species, 
wherein ſomethings might not have been_unprofitably added, as 
likewiſe in Progreſſion of both kinds by Inſtances in Frafions and De- 
cimals : Nevertheleſs what is written may be ſufficient to the inge- 
nuous, and therefore I ſhall ſay no more but conclude, The Lord 
bleſs thee and it, and make both inſtrumental to his glory , which 
is and will be the hearty and earneſt Prayer of 


Rye, March 25th, 


1674. Thy Loving Father 
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The Firſt BOOK, 


CONCERNING 


Numbers abſolutely abſtrad 


In Two PARTS. 


WHEREIN. 


INTEGER w Con 
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FRACTIONS 


AND THEIR 


SIMPLE ELEMMNTS. 


Explained, 


$1 
» 
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CHAP. L 
A Brief Introdu#tion to the Parts of Arithmetick bereafter handled. 


HE Noble Science of Arithmetick is the very Foundation of the Mathema- Arithmetick 
ticks, whoſe Roots are Number and Magnitude. The Original of the one bt the 
_ an Vyit, of the other a Point ; but the Produtts of either are Infinite. *'*" _ 
> The Mathematical Science ſpecifically appropriate to Number is Arithme- — 
tick; to Magnitude, Geometry. From theſe as Two Principal Springs Ma- 
thematical conſidered ſimply or per ſe, and mixt or inter ſe are derived many other 
Excellent Arts and Myſteries ; uſeful not only in Natural, Subſtantial, Accidental, Vi- 
ſible, and Inviſible things , bur alſo in Supernatural and Divine, as the Learned John ,,, . ,-. 
Dee affirmeth in his Aathematical Table inſerted in Johbn- Henry Alſfted his Ency- puthematical 
clopeaia, lib. 2. p. 70. which 1 have thought fit here to Tranſlate, | Table. 


B | Sciences 


INTRODUCTION. Lib.]. Partl. 


Number help- And the ſame DoCtor Dee in his Mathematical Preface to the firſt Six Books of 
ful to ſearch Fuclides Elements further aſſures us, That Number ſeems to be ſo Immaterial and Pure, 
_ that thereby we may wind our ſelves into the deep Search and View of all Creatures 
Natures, &c. iſtinCt Vertues, Natures, Properties, Forms, &c. The Univerſal Uſe of Number is 

the Noble Pics, Earl of Mirandula, who had ſet up in Rome 


Number of U- Witneſſed to alſo, by. 
niverſal Uſe. Nine Hundred Conc Sin all kinds of Sciences openly to be diſputed of ; and in the 


Eleventh Concluſion faith, By Numbers, a way is had to the Searching out, and Under- 
ſtanding of every thing able to be known. , 
4 ng nota Boeriue and others are not far behind them in Commending Number ; but had it none 
ies I + Of their Encominms, yet certain it is, That whoſoever would fit himſelf for the Xathc- 
Mathematicks. maticks, unleſs he begin with the Science of Numbers, will quickly find himſelf in a La- 
byrinth, from which he can never eſcape, nor deliver himſelf from many Inextricable 
Doubts, without the Aſſiſtance thereof, 
Threefold Cor= Great Mathematicians and Philoſophers have conſidered Number : Firſt, In Reſpe&t of 
fideratim of the Creator, Simple , Pure, and Immixt. Secondly , In Reference to Spiritual and 
IE Angelical Minds, Including the Soul of Man : And, Thirdly, In relation to every Crea- 
ture, and their compleat Conſtitution : And in the Firſt and Second reſpe&t, term ir 
Number numbring ; but in the Third Number, numbred. In the ſence of the Two for- 
mer [ ſhall not intermeddle to treat of Numbers, referring it to a more Able and Divine 
Here, under the Pen, But in the latter reſpeQ, and that in the loweſt and moſt groſs conſideration of 
Ford Confide- Numbers, Viz. In Conference and Coincidence to Viſible, Material, and Corporeal! 
ration to be . Maggs” . = mg 
Viewed in Four FRINgs , I have ſhadowed out this Science of Numbers in the Enſuing Treatiſe, under the 
Books. Name of Arithmerick Surveyed and Reviewed: Containing Four Books. The Firſt 
I. + Treating of General Arithmetick, Examining the Simple Elements of Abſtrat Numbers, 
in Two Parts, viz. Jntegers in the Firſt Part, and Frattions in the other Part ; although 
this Jatter after a Sort may be called Contra, in reſpect to their Denominators. 
2. T he Second and Third Books handle Special Arithmerich, Explaining the Simple Ele- 


ments 


2 
> «( Simple, Which only treateth of Numbers, and * Supernatural, Eternal | 
I demonſtrates their Properties. Here and Divine by Appli- | The like 
I” Unity is Indivifible. — cation | Uſes (on- 
2. ( Mixt, Which by the help of Principal Geo- Aſcending. ly 1nteri- 
T\ = metry demonſtrateth certain Arithme- , The uſe | Mathematical with- { vr 1n 
<- tical Conclufions, | of theſe 1; 4 any other Appli- { one de- 
O|S Simple, Which treateth only of Magnitudes , >Sciences & _.- > gree) are 
&|TH1D and demonſtrateth all the Properties } is either _ 1 -ihe 
ol Z and Paſſions of them. Here a Point | in things | Natural, Subſtantial, | Mathe- | 
Ft! 4 3 is Indiviſible. | and Accidental Viii- | matical 
£3 b Mixt, Which by the help of Principal Arith- | ble, and Inviſible, by Deriva- 
= | metich demonſtrateth certain Geome- | Application | | tive Arts 
trical things. as Euclides Elements. C Deſcending. ”; 
1 | oO & Arithmetick of Whole Numbers and their Fractions. 
G - = 2 { Common Arithmetick, \ Arithmetick of Proportion. 
= PF = which confidereth < Circular Arithmetick. : 
© Tz Arichmctick of Rooted Numbers and their Fraftions. 
=y -3 S Arithmetick of age 99 and their Fractions. 
M3 5 ecometr1a., 
5 | 2 SS Common Geometrry , # Not dittant hence Embatoet 
o &| 40 91 —_— to mea- Stereametria. PR 
Ne _ ure a thing, nf eJid. 
© | Vs - Apomecometria. Y from theſe \ Geographia, 
o-_ | = | Y Perſpeftiua. Diſtant hence A rpc ariſe theſe Chorographia. 
CT 4 Aſtronomia. Platametiia. ,J Arts, VR. Hydrographia. 
= Muſica. Stratarithmetria 
© Coſmographia. 
8, "2 Aſtrologia. 
a, < Statzica. : 
& | wy | Anthropographia. 
T | 8 | Trhilia. 
© E | Helicoſophia. 
= & Pneumatithmia. 
| 'Z 1{ Menediia. 
5 | Hypodeiodia. 
"1! 3 | Hydragogia. 
it; » | Horometria. 
'n © | Zoographia. 
0! 1 Architefura, 
Wt! Navigatin. 
tt Thaumaturgica.,.. _,. 
lth c Archimagiſterica. 
U 
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103-5 of Coutratt Numbers, more generally as of Geodericals and Figurals, in the Se- 
cad Pogk, in I'wo Parts : Thoſe more Specially Contract, are dealt with ia the Third 3. 


Look, in Six Parts ; viz. Decimals, Aſtronomicals, Logarithmes, Coſſicks, Surdes, and 
Species, in each Parr diſtinaly. In the Fourth Book 1s taught the Whole Dectrine of 4 


Proportions , Dizjunct, Continal, and /AEquated. 


! 


And n oneor other of theſes (elpe- 


ciaily as to the Practick Part of Arirhmerick) is included what Others otherwiſe have 


divided and delivered concerning Numbers , under that Name of Arithmetick. : 
Aritbmetick derives its Engliſ} Name from the Latine Arithmetica ;, and this again Arithmetic, 


from the Greek *AezFuos, ſigeifying as Keckerman faith, Phyſ. Lib.t. both to N umber and 
Meafure ; and fo may truely include Arithmetick, mixt with Geometry, as before hinted ; 
but with us is generally taken for the Art of Numbring Reſtrictively, intending only 
irs Efſential Confiſtence in Nizmbers, and but Collateral Converſe with Magnitudes : In 
which Notion I am contented likewiſe to take'iit, reſerving not only a Liberty to under- 


wyoence tys 
Na 1 e . 


Is the Scierce 


of Numbring ge- 
nerally taken. 


{tand ir in a higher Notre, when Occaſion ſerves; bur allo to accept it under the Vulgar 
Terms of Caſtins Accompr and Cyphering , till they that ſo Abaſe this high born Science Cyphering to 


thall fee it worthy of a more Excellent Name than thole. 


The Antieat Hebrews ad Greeks N 
theſe Tavles, 


Hebrew Account; 


val zar a Name: 


/umbred by their Letters ; as Enſueth is 


Nuneral Let. 
of the Hebrew $ 


| 1 Two Hundred. 7, Thirty. NN Eleven. N- One. 
| U. Three Hundred. | ©: Forty. 2" Twelve. 2 Two. 
N. Four Hundred. 2 Fifty. 23). Thirteeen. | 4 Three. 
T PT five Hundred. V Sixty. 1) Foutteen, 7: Four. 
© © I Six Hundred. Y- Seventy. |'D Fifteen, 1. Five. - 
* | UT: Seven Hundred, |2 Eighty. 1 Sixteen. '-- Six. 
S ® 7M Eight Hundred. $ Ninety. 1. Seventeen, | 7 Seven. 
D Y- ÞMN Nine Hundred. P. OneHun- |" Eighteen. | Eight. 
ITVAT One Thouſand. dred.. | ©". Nineteen. | Nine. 
Q &c. | 3. Twenty. | Ten. 
| , Numeral Lets. 
Greek Account. oF the Geeks 
I & One ATIIT. «&C Seyentecn. FH H.%. SIX Hundred. MMMM- yp Forty Thouſand. 
11.8 Two ATIIIT 89: Eighteen. F HH. 4. Seven Hundred. | IMI. ,y. Fifty Thouſand. 
I y- Three, |ATIIHTIL. 13. Ninetcen. F HHH. w. Eight Hundred: | IMIM. ;Z. vixty Thouſand, * 
INT . Four AA. x Twenty. F HHHH.7'.Ninc Hundred. IMIMM. ,o, SeventyThouſand 
I. s. Five, AAA. A' Thirty. X. ,&- One Thouſand. IMIMMM- ,T- Eighty Thouſand 
Tt. 5 > Six. AAA A Forty. » + oP Two Thouſand. | IMIMMMM.,s-Ninety Thouſand: 
mn. Seven. |H. y'. Fifty. XXX. ,7y Three Thouſand. |,p. One Hundred Thouſand. 
Tl. 4 Eight. [Al &AE Sixty. KXXX lt» Four Thouſand. |,7, Two Hundred Thouſand. 
ITTTIL. 3'.Nine. {If AA: 6 Seventy. Bl. 8. Five Thipufand. |,7. Three Hundred Thouſand. 
A. b Ten. FLAAA. r'., Eighty. FIX.,s. Six Thouſand. | y Four Hundred Thouſand. 
AL a Eleven. its AAAA -» Ninety. Fixx. ,C. Seven Thouſand. |,g. Five Hundred Thouſand. 
AII. i&. Twelve. |H. p”. One Hundred. | FIxxx. ,1 Eight Thouſand. | yy. Six Hundred Thouſand. 
AIIL. iy Thirteen. 'HH. 0”. Two Hundred. | pgXXXX. 4. Nine Thouſand. T Seven Hundred Thouſand. 
AIIII-:gWV. Fourteen. HHH. 7'. Three Hundred.| M . Ten Thouſand. .& Eight Hundred Thouſand. 
ATI. is, Fifteen. HHHH. v/. Four Hundred. | MM ,z- Twenty Thouſand.! yz, Nine Hundred Thouſand. 
| ATIL is”. Sixtecn. |. 9. Five Hundred. | MMM ,a- Thirty Thouſand. (Fc. 


The Latines made aſe only of Seven of theirLetters: Viz. C.D.T. L. M. V. X. 


Latine Account. Numeral Let. 
of the Latines- 
Þ 8 One. |XIT. Twelve. |L. Fifty. DCC: Seven Hundred. 
; TE. Two. |XIIL. Thirteen. | LX. Sixty. DCCC. Eight Hundred, 
TIE. Three. |XIIIH. XIV. Fourteen. | LXX. Seventy. DCCCC. Nine Fjundred, 
TILE, IV. Four. XV. Fifteen, | LXXX, Eighty. M.cl>. 5. One Thouſand. 
Vo Five, [|XVI. Sixteen. XC, Ninety. V.v OO I | 35. Five Thouſand. 
VI. SIX. XVII. Seventecn.| C. One Hundred. |, ..]55. MD Ten Thouſand. 
VIE. Seven, |XXII. XIIX. Eighteen. | CC. 5. Two Hundred. |, 7 5 J-29. Fifty Thoufand. 
VIIE. Eight. [XIX, Nineteen, | CCC. Three Hundred.” &_ coo.cecl>59, One hundred Thouſand. 
VIIHE. IX. Nine. |XX. Twenty. | CCCC. Four Hundred. |h.;.y60.]>5559. Five hundred Thouſand. 
X. Ten. |XXX, Thirty. |D.I>. Five Hundred. |. [5555. One Million, 
Xl. Eleven. |XL. Forty, DC. Six Hundred: c 


The 
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Aumeral Let, 
of the Englith. 


Arithmetick 
beſt performed 


b; F13tres. 


What Arith- 
metick is. 


The Subject 
therenf. 
Number taken 
reſtri&ively. 


Haw an Unit 
# a Number. 


Number taken 
largely. 


Parts of an U- 
nite how Num- 
bers. 


A Synopſis of 
the Nature of 
Numbers. 


Nature of Number:. Lib. 1. Part L 


The Engliſh following the Lative made up their Antient \ccompts by the ſame Seven 
Letters: Accompting I, one, V. five. X. ten, L, fifty. C. a hundred. D. five hundred. 
and M, a Thouſand, cc. 

The Art of Numbers being beſt performed by the Pen with the Arabic}; Notes, or Cha. 
racters, commonly called Figures. I ſhall altogether wave the Practiſe thereof by 
Counters, and Letters, and all other Inſtrumental Arichmetick (fave only a little crouch 
of Nepairs Bones ) and remit thoſe defirous to learn fuch kind of Operatio:s to the {eve- 
ral Treatiles of the reſpective Authours who have dealr therewith. 


CHAT 1 
Of the Nature of Numbers. 


N purſuance of what hath been ſaid, and hereafter followeth Arirhmerick may be 
I defined, The Science of Nnmbring weil. In Arithmetick two things are principally 
to be conſidered ; The Subject, in which the Nature of Numbers is declared : And the 
Aﬀection of the Subject, wherein the Flements of Numbers are exerciſed. The Subject 
of Arithmetick, is Number, ail the ireceprs and DoCtrines of the whole Art, having a 
particular Relation thereunto. Number is firſt taken reſtriftively, and fo Number is 
conſidered only according :o it's multitude or capacity of Units; hence Ezclide, tib. 7. 
def. 2. will have Number to be a multicude of Units, An Unite is indeed 
the Original of Number, but being in the Pradicament of Quantity , and iz porentia, 
may well paſs for a Number. And Euclide himſelf in the 18, 19, and 20. Definitions of 
the ſame Book, cannot be excuſed from accompting an Unite for a Nzzber. Secondly, 


- Number is taken more largely for the Quantity according to which any thing is Numbred, 


or Accompted ; So according to an Unite any ſingular thing is {2id to he One ; as one 
Man, one Houſe, and ſuch like; and two things, as Stars, Ships, Men, cc. are ſaid 
to be two, according to that Number : And in this Metaphylical Senſe, not only the 
Unit it ſelf, but the parts of an Unite, as one half »f a Day, two third parts of a 
Pound, Cc. are reckoned for Numbers. | 

Numbers therefore largely taken, may be better diſcern*d in their proper Natures, as 
they are capable of being Divided : A brief Synopſis whereof folioweth, 


Unity or Multitude. 
Digit, Article, or Mixt. 
Whole < Prime, or Compound. 
Even, or Odd. 
(C Perfeft, or Imperfet. 
rEflential 


Part. 
Broken Commenſurable. 
Parts 
, Incommenſurable. 
"Proper < 
; More Abſolute. Integers. 
Abſtra | 


Lefſer Abſolute Fra#ions. 


Geodaticals. 
Accidental More General. 1 
2 Fizurals. 
E: gd Contra Decimals. 
Aſtronomicals. 
More Special. J Lozarithmes. 
| Coſſichs. 
Surdes. 
| Species, 
; Ratios. 
Nature of Diſcontinual. 
Numbers. | Common Proportions. 
Continual, 
ZFquations. 
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Primary. Integers, and Fra#ions. 


Secondary. Abſtraf, and Contra#. | For 


N attire of Numbers, 


cr the Explanation whereof obſerve Numbers accordins to their Natire have fore 
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peculiar properties to themlelres, and ſomething common with others ; and 47e of :wo 
forts, Homogeneal, and Hetero-eneal ; Flommogentel are of the fame Nature or Kind , 
whether Proper, or Common. Effential, or Accidental. Whole, or Broken, Abitract, or 
Contra : Numbers Heterogeneal are mixt Numbers of Whole and Broken , Abſtract 
and Contract. | 

Whoic Numbers are called Integers from the Latine, Integrum, and Broken Numbers, 
Fraitions, from the Latine, Frattio. 

A proper Whole Number according to his Efſence, paſſeth under a five- fold Confide- 
ration, Firſt, Whither it be Unite or Multicude. Secondly, Digir, Article, or Mixt, 
Thirdly, Prime, or Compound. Fourthly, Even, or Odd : And Fifthly, Perfect, or 
Imperfect. 

An Unite is the beginning of 2Zultirude, and foundation of Namber ; never more than 
one. \Mu:titude is the Collection of Unites, as one, one, one, are equal to three, being 
Collected together, &c. | 

Secondly , Integers are again divided into Digits, Articles, and Mixt Numbers. A Di- 
oit is any Jateger under Ten, as One, Two, Three, Four, Five, Six , Seven, Eight, 
Nine ; Digits are tomerimes cailed Aſonades. An Article is Ten, with all Whole Num 
bers thar may be jultly divided into Ten parts, as Twenty, Thirty, Forty, &c. T heſe 
are called Round Numbers, and fomerimes Decades. A Mixt Number is compound of 
an Article, and a Digit, as Fleven, Twelve, &c. Twenty-one, Twenty-two, &c. 

Thirdly, A Number , Prime, called alto Simple, and ſometime Uncompound, is 
a Number made only by Adaitio, or Collection of Units, and not by Mulriplication, fo 
an Unit only can mealure it ; as Two, Three, Five, &c. Compound Numbers are ſuch 
as are made by A1ulriplication of rwo Numbers together, and not by Addition , though 
they may ſeem to be made of both : Yet becauſe they may be meaſured only by the 
Numbers of which they are compounded, they are not to be accounted Prime, as Six 
made by Mulriplicatio» of Two and Three, is Compound, becauſe by either of them 
ir may be meaſured, or divided ; and though it may be made by Adaition of Five and 
One, yer ſhall it not be Prime ; for that neither Five nor One , can equally meaſure 
SIX. | 

Fourthly, Numbersare again conſidered as they are, Even or Odd ; Even may be di- 
vided into Two Equal Parts, Odd cannot ; Even Numbers are diſtinguiſhed into Three 
Sorts, Firſt, Even Numbers Evenly, theſe continually may be parted into halves, till 
you come to an Unite, as Sixteen, into Eight, Four, Ss. Two, One, &c. Secondly, 
Even Numbers Oddly, theſe may be parted into equal halves, but the halves will be odd 
Numbers, as Ten into Five, and Five, &c. Thirdly, Even Numbers , Evenly and 
Oddly, as thoſe which may a while be parted into even halves ; but before you come 
to one, the halves will be odd Numbers, as Twelve into Six, Three, &c, 

Fifthly, Integers are differenced as they are Perfect or Imperfect. Perfet Num: 
bers are ſuch whole aliquot or even parts joyned together will exactly return the whole 
Number, as Six, Twenty-Eight, &c. for of Six the half is Three, the Third part Two, 
and che Sixth part One, Vhick added together, make Six; and it hath no more aliquot 
parts in whole NNambers, for the fourth part, is one and an half, and the fifth part, one 
and a fifth, $o T wenty-Eight, whoſe parts being Fourteen, Seven, Four, Two, and 
One, exactly return T wenty-Eight, which therefore appears to be a perfect Number. 
Perfect Numbers are almoſt as rare as perfect Men; for between One, and One Million 
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of Million there are but Ten ; and the Twentieth perfect 1\Vumber exceeds the value of > 4) 747% 


Hundred Thouſand Million of Million of Million. Adathemar. Recreations, p. 92. Im- 
perfect Numbers on the Contrary, are thoſe whoſe even parts added together, will not 
return the Primary Number, whole parts they be : And thele are either Abandart, or 
Defeitive. Abundant called alſo ſuperfluous, whole parts added together mak2 more 
than the whole Number ; as Twelve, whoſe parts being one, two, three, four, and ſix, 
together make ſixteen ; So the parts of Twenty make Twenty two, &c. Defedtive 
are tuch, whoſe parts added rogether make leſs than the /zeeger ; as Eight, whole parrs 
being one, two, and four, make bur ſeven; likewiſe the parts of Sixteen make but Fif- 
teen, and of Forty Five make but Thirty Three. 

Frattions or Broken Numbers ariſe from the Diviſion of the Unite into parts, and 
therefore are properly parts of Numbers, becauſe every proper Er attion is leſs than an 
Lite ; as when a Unite ſignifieth any Denominate Quamrity, in reſpect to thar Quantity, 
ir may be divided into leſſer parts than that one Quantity ; So one Pound parted into Four 
Equal parts, then ſhall one half, or three Quarters thereof, be lets thati one whole 
Pound, and thele, and ſuch parts be called Fr:jons or Broken Nitmbers, Theſe are 
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Nature of Number:, Lib. I. Part T. 


then ſhall the whole be divided but into two parts, but three quarters denote the Unite 
to be parted into four parts, and the Fraction ro contain three of them : 7] hele parts are 
either Commenturable, or Incommenturable. 

Commenſurable, when the two Termes of the Fratt;on have any common part , thar 
will equally divide them both ; as Three being a part of Twelve and Fifteen will divide 
them both equally: therefore Twelve Fifteenths being the Termes of a Fraction, are 
parts Commenturable, and may be meaſured by T hree, cc. 

Incommenturable on the contrary have no ſuch parts for a common Diviſor, as Eighteen 
Twenty Fifihs, for Twenty Five can be equally divided by no Number but Five, and 
Five cannot divide Eighteen, 

The Nature of Numbers Hemogeneal are further diicerned in ſome properties acciden- 
tal ro them ſingly, or amongſt themſelves, and that is to be Abſtract, or Contract : 
1 hat called numbring, or formal; this numbred, or materiaj. 


Abſiratt are fuch as have no Denomination annexed to them; Theſe are more or le!s 
Abſolute : The more Abſolute are [ntegers, as One, Two, Three, or any other whole 
Number, without any denomination , or ſirname, relation, or compariſon, ©c. there- 
to belonging, bur are free to value Men, Money, Years, or any other quantity. Of 
Integers and their Aﬀections, Vide plus lib, x. par. 1. 

7 he lets Abſolute are Fradt1ions, as one quarter, one half, two thirds, cc, though 
Abſolute without reſpecting Denominations , and therefore left free 9 b> parts of 
Weight, Meaſure, Time, or any other quantity, or thing whatſoever ; yer mult be con- 
ſidered in reſpect of the one number to the other. £0 that rattiops are not fo Abſolute 
as Integers, butin a fort, as I ſaid before, may be accompted for a fort of Denominate 
Numbers, relation being had berween the Numerator, and Denominator. Of thele 


Vide plus. lib. 1. par. 2. 
The ſame N umbers Abſtract, are again to be conſider d, as they may be Contract. 


Contratt, called allo Concrete Numbers, proceed from Abſtract, and are ſvch as are 
refringed by the Annexion of fomeor other Denomination, as Two Groats, "Ten Shil- 
lings, Two Thirds of a Pound, &c. where the Numbers are reſtrained from the liber- 
ty of valuing any thing elſe, but Groats, Shillings, &c. according to the annexed De- 
nomination. Some Contratt Numbers are contracted more generally, as Geodeticals and 
Figurals : Others more ſpecially, in reſpect to the ſeveral forts of Denominations, by 
which they are contracted. | 

Numbers Geodatical, which are conſidered according to thoſe Vulgar Names or De- 
nominations, by which Money, Weights, Meaſures, &>c. are generally known, or par- 
ticularly divided by the Laws and Cuſtoms of ſeveral Nations ; theſe {pring from Deno- 
minate Frations, and by omitting the Denominators, when the parts are commonly 
known, and annexing names Artificial or Inartificial, making ſome Mark or Sign to di- 
ſtinguiſh them, they paſs into the Catalogue of vulgar Denominate Integral Numbers 
As becauſe'the twentieth part of a pound /ferling is well known by the name of a Shil- 
ling, we ule to ſay Three, Four or Five Shillings, &c. and not Three T wentieths, 
Four Twentieths, and Five Twentieths of a Pound, The like is done alſo in the Twelve 
parts of a Shilling ; as for One 1 welfth, Iwo Twelfths, Three Twelfths, &c. we 
ſay One penny, 1 wo pence, Three pence, &c. The fame alſo may be underſtood of 
the parts of Weights, Meaſures, Time, Motion, &c. Of theſe more particularly may be 
ſeen, in the 1* Part of the 24 Book, 

The {ſecond fort of more Generally Contratt Numbers are Figural, fo called becauſe 
they door may repreſent ſome Figure Geometrical ; in relation to which they are ever 
conſidered, and thereupon by ſome are reckoned abſolutely among Denominate Numbers. 
Figural Numbers are either Lineary, 8 rm or Solid. 

Lineary, which have relation to length only, and are conſidered Univerſally or Re- 
ſrictively. Univerlally, and ſo though moſt aptly ir be referred to ſuch a Number as 
will make no other form duely, yet may it alſo be applyed to any Number Abftract. 
Reſtrictively, and fo Numbers Liveary are taken for the (ides of all Zquilateral Figures, 
or Forms, and Metaphorically theſe are called Koors. | 

Superficial, Called allo Flat Numbers , are conſidered in the Formes they make by 
Progreſſion or Multiplication, whereof there be as many varieties as there be like Figures 
in Geometry; as Numbers Triangular , Quadrangular , Quinquangular, &&c. Numbers 
Circular, Diamctrat, Oblone, ©c. all which have length, and breadth, but no depth. 
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34:4; or Sound Numierss otherwiſe termed Bodily , or Cubical, as by the rſt 2. Solizs. 
"(ri 11225700 they take length, and breadth like Flat Numbers, to by the next Multi - 


P:;t of the 2* Book, 
©, "09 
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Again Numbers Specially Contract are conſiderable, as firſt Decimals, which ariſe NNE 
from the Abbreviation of Frattions before mentioned, or rather from the Converſion of Sha. 
one kind of Frett:9z into another ; For let the /nreger be whar it will, it ſhall be broken 7 <0 
bur into Ten parts, and one of thele Ten parts, into other Ten, and fo infinitely decrea- 7. Decimats. 
jing by Ten only, whereas 11 other F73c{07-5 the Denominators might be any other Num- 
her ; and becau.e ttc Penomituarors ere are itil] known ts be One with Cyphers more 
hy One place that tne Figures of the Numerator, the Denominator 15 alway omitted as 
veedle(s; and che Numerator only.ſet down. As 1s further declared, 890k 29 Pre jt, 

Secondly = Nt bers Aj rOnemical 5 which are converſant about Aſtronomy 5 in 2. Altranmmical; 
Time, and Motion, have thetr Denominators Sixty certain ; and 1o allo omitted and 
ordered very like Decimals. As appeareth Book, 3 Part 21. 

Thirdly, Numbers Log 4a: ithmical, or Rational, which have the ſame foundation with 3-£52417nmes- 
Pecinal and Aitroomical Arithmetick, and like them have their Denominators with the 
Numbers they come of allo omitted. Thele are of ſuch fingular uſe, as they will for 
ever Renown the Honourable Lord NVepair who Invented them , and may be further 
viewed in Book, 3% Part 3® 

Fourthly, Nubers Coſſical, which proceed from Figural Numbers Abſtract, and + C7 
may be accompted Rational-Contract-Compound-Figural-Numbers, As 'T'wo Roors , 

Three $quares, Three Cuves, and fuch like. Coſſicts are Simple, or Compound, and of 
either ſort, Whole, and Broken, as is demonſtrated in Book, 3%. Part 4". 

Fifthly, Numbers Surde, or Irrational , which are ſuch Numbers ler for Roots , as 5 S#rdcs. 
cannot be expreſſed by any other Number Ablolute, ariſing from Lines, or Figures In- 
6quilateral, whole meaſure is a whole Number anda Fraction, and in a fort are to Figu- 
rals like Fractions to Integers.  Thele are alto Simple, and Compound; and take up the 
fifth Part of the 3* Boot. | 7 

Sixthly, Becauſe the Characters uſed in many Denominations are Arbitrary, and 6. Speci--. 
marked with Letters, allo in Geometrical Figures for brevity and diſtinEtion fake one 
line is noted with one Letter, and another with another ; hence the Alphabetical Notes 
are called Species, and are ordered in Arithmetical form in the 6" Part of the 3* Book ; 

And are duely inſerted among the reſt of Contract Numbers, becauſe every Magnitude, 
or Number , &c. is at pleature denominate A. B, C. &c, or by any ſuch other 
Letter, or Mark. : 

Homnzeneal Numbers, whether Abſtract, or Contract, are conſiderable in their Com- 77,15 :5n0a | 
mon Nature that is Relative ; as when Five is compared to Ten, it is but one half ; to N:m5:rs conſ- 
Eighteen is tripple to Six ; here the Numbers being compared together, are fitly rermed 4##*4 in Cm- 
Relative, This Relation is taken differently, as when two Numbers only ; or more 
than two are compared together : That called Rarjo; this Proportion, or Analogy. Related two 

Ratio hath a property common with Fra#ions, to be Commenſurable , or [ncom- 5" 
men{urable ; and peculiar to it ſelf is bileed into Equality, or Inequality. Ratio of 
Equality, is when two Equal Numbers are compared together, as Two to Two, &c, 

Ratio of Inequality, when one Number is compared to another different from him, viz. ©##ity md 
Greater, or Leſſer. Greater, as Six to Two. Lefler, as Two to Six. The Greater rare? 

is of two kinds; Prime, or Simple, Conjunct, or Compound. The Simple are again 2. - : ans 
divided into two forts. Firſt, When the Greater Number containeth the Leſſer , once Gre atorie 03 
and a part more, whether one half, one third, &c. as Six to Five, &c. Secondly, When A e--- 
the Greater containeth the Leſſer with ſome parrs of him, as Five to Three ; which con- p:un.7. 
taineth the Leſſer once, and two Thirds more, &c. Ratio of the Greater Inequality $512 2. 612. 
Compound, are diſtinguiſhed into three forts. Firſt, When the Greater Number con- PO Fy 
taineth the Leſſer divers times, whether twice, four times, or ſuch like, as Four to "ig Fd. 
Two, Nine to Three, cc. Secondly, When the Greater containeth the Leſſer many 

times, and a part of him beſides, as Five to Two, Sixteen to Five, ce. Thirdly, When 

the Greater containeth the leſſer many times, and alſo many parts thereof, as Eight to 

Three, Eleven to Three, &c. Ratio of the Leſſer Inequality, like Frattions, either 157+ 3; 
contain a part of the Number, as one Third, one Fourth, &c. So Two to Six , Two =. 1: 

to Eight, &c. Orelfe many parts, as Three Quarters, Two Thirds, &c. So Four to Six 

is Two Thirds, and Nineto Twelve, Three Quarters, &#c. Theſe are further treated 

of in the 1* Part of the 4" Book, 
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Proportion or Analogy when more Numbers than two are compared together , then 
there may be a conference of the former ſeveral Ratjos in their feveral termes, and this 
is different either in D:/continua!, or Continual Proportion. 

Diſcontinual, Is when in four termes the firſt, and ſecond, third, and fourth rermes 
are compared together, but nor the ſecond and third ; ſo Five to Fifteen, is as Six to 
Eighteen : Where the ſecond term Fifteen, and the third term Six are not compared to- 
gerher. Diſcontinual Proportion 1s again divided into Direct and Inairett Proportion ; and 
either of theſe double, Jnairett, 1f the Greater requireth a Leſſer, or the Leſſer, a 
Greater to be found, Direc, when ſometimes the Leſſer requireth the Leſler , and 
ſometime the Greater requireth the Greater ro be found our. 

Conrinual Proportion , is when three or more Numbers bear like Difference, or 
Proportion in their Progreſſion. T his is double, Firſt, When between every two 
Numbers the Difference , or Exceſs is Equal, as berween Three, Six. Nine, Twelve, 
&c. the Difference is Three. Secondly, When the Ratio is equally alike. as Four, 
Eight, Sixteen, &c. the Ratio is Two, - Thele are dealt with in the 2*and 3% Parrs 
of the 4.” Book. | 

Again Homogeneal Numbers may hold community 'in Special Denominations, being 
conſidered in the Ratio, or Proportion of Equality ; and ſuch are called e/£quations, and 
by ſome Algebra; So Numbers &quational are Numbers equal one to the other, though 
the Denominations of ſuch Numbers are different, as one Square ſhall be Equal ro Three 
Roots, .if the Koor be Three ; wherefore «/£qxations may be rightly placed amongſt 


| Numbers Denominate, the Operations of Algcbra annexing , and of neceſfity requi- 
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ring Coſſical, Specioſal , or other Denominations unto Abſolute and Undenominate 
Numbers, without which they muſt ſill remain uncouth and indeterminable. The 
Myſteries of theſe are unvailed in the 4 Part of the 4" Book. 

Enough in this place hath been ſaid of Homogeneal Numbers, the other ſort are Here- 
rogeneal, called alſo Mixt Numbers, 1o that Mixt Numbers admit of a double accepta- 
tion as well in difference to Digits and Articles (as before noted) as in oppoſition to 
Homogencal Numbers which are immixt, or of one ſort. 

Briefly , to conclude, Numbers are Hererogeneal, or of divers kinds when they are 
mixed primarily, or ſecundarily. The Firſt are made up of Integers and Frattions, as 
One and a half, Two, and Three quarters, &c. The other are Mixt of Abſtract, and 


. Contract Numbers, as Three Squares, and Two Thirds, Thirteen Roots, and Four 


Integers, &c. The latter fort of them may be obſerved in the Three Laſt Books, Gene- 
rally. The Former particularly Book 1* Part 2, and Occaſionally throughout the whole 
Volumne. 
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HAT hath not been ſeen of the Aﬀections of Numbers in the former Chapter Aﬀeflinns of 
of their Nature, may be further diſcoveredin their Elements : A T ype where- Numbers fur- 


of followeth. | reg e3, 
; Determinate. ud; 
C Notation Cuſtomary. : 
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Diſſoluti Prime in SubftraQion. 
CNumeration Mmomumon ? Compound, in Diviſion. 
T—_ of P ReduQtion ery A 
ans Ortive Produ@tion Multiplication. 
| Figuration } : —_— 
. ubſtra&ion. 
Extra&ion Dividien, 
Deſcription 
C Comparative of Ratios. 
Computation x of Proportions. 


{ of Aquations. 


In this Table the Elements of Nambers appear double, viz. Simple , and Compara- Simple Ele- 
tive. Simple conſiſteth either in Notation, or Numeration. | ments, 2. fold: 
Notation, which in ſome Authours paſſeth for Numeration teacheth the Notes, ,_ yy-atin 
Marks, and CharaGters whereby Numbers, Quantities, Denominations, &c. are de- and this. 

ſcribed, and accompted as valuable as exprefſed in words at length. And theſe are 
either Certain, and Determinate ; or Uncertain and Atbitrary ; .or elſe Cuſtomary, ne- 
vertheleſs variable, being partly certain, and partly uncertain. 

Certain Notation I call the moſt excellent invention of expreſſing all Cardinal Num- Certain in the 
bers by thoſe Ten Characters; viz. 1. 2. 3- 4- 5+ 6. 7. 8. 9. o. Generally called uſe of Figures. 
Figures, the Tenth is called properly in Latine , Circulas , or Ciphra, in Engliſh a 
Circle, or Cypher, and vulgarly Nought, and of it ſelf ſignifieth noching , but being 
joyned to the right hand of the other,helpeth to increaſe their value by cet ; the other 
Nine are called ſignifying Figures, as 1. doth ſignifie One, 2. Two. 3. Three. 4. Four. 

5. Five. 6. Six. 7. Seven. 8, Eight. 9. Nine. All Ordinal Numbers are expreſſed by 
the ſame Figures, only at top inclining to the right hand, is placed one, or two of the 
final Letters of the Word, as the Firſt, i*. Second, 24, Fourth, 4. &c. 

Notation Uncertain, and Arbitrary is either in form, or in quantity. In Form, and Arbitrary in {e- 
ſo in Coflical, and Surde Denominations ſome Authors uſe to write them in one form, *! Harks 
and others in another ; as ſome write thus, Z. for Zenzike, others. Q. and ſometime, q. ders 
for Quadrate : Some thus, itt. and others thus, 7. at pleaſure. Likewiſe in Surds this 
231/. ſtandeth for a Cube Root in one, for: a Squared Square Root in another. Cha- 
raters borh in Coflicks, and Surdes uſed in this Treatiſe may be ſeen, Book 35. Part g". 
and 5", And ſo frem each Authour is to be expeted an Explanation of their own 
Marks, alwayes minding that every man in his private practiſe uſeth thoſe he hath moſt 
accuſtomed, or beſt fancieth, and may change them for others ſooner made. Secondly, 
flom> Notes are uncertain in their Quantities, as in Species; for though any Quantity, 
or Number, whole, or broken, for the time preſent (or during the work of a queſtion) 
may be noted by any Letter of the Alphabet, Greek, or Roman, ſmall or Capital ; as 
A. BT. A. (Cc, @ 6 y. I, &c. A.B.C.D.&c. e.b.c.d.&c. yet when the Queſtion 
is £::%ed, and another in working, the ſame Letters ſhall ſignifie other Magnitudes, or 
Numbers greater or leſſer , at the will of the Arichmetician, as is evident by the practiſe 
of the 6" Part of the 3% Book. 

_ Cuſtomary Notation is certain in reſpe& of the General uſe , yet uncertaio in re- Cuit»rary #r 
{pect of the end for which uſed; for if any form of better repreſentation, may be more ſeveral Sym- 
commodtouſly made, they may be altered for others. And ſuch are all thoſe Symbols, 9s 4:4 
or Characters uſed for Vulgar Denominations with many that are frequented, to avoid NINO of 
prolixity, and the tedious, and often reſcription of ſome Words, and termes of art - Genus 
Some of the moſt certain , and chiefly in uſe the following Table will eaſily de- 
monſtrate, 

D Vulgar 


ther to be ſees 


Ft 
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Valgar Denominations marked, Words abbreviated , and 
Termes of Art Charafteriſed. 


Latine. Engliſh, Characters» 
Libre Pounds, Liures, Gilders 1+. t42 £ 
Solidi Shillings; Solx, Stivers s.1.8.ſ5. 
Mr Denariy Pence, Deniers A 
and Oboli * Half-pence ob:of. 
| Quadrantes Farthings qd-q. 
EC Coronati Crownes AAT. 
'S-1| | _— — CL 
_ Quaarantes uarters +Q3 
Y \ | Libre . Pounds. Uo | 
ry Uncie Ounces ES & 2 _ 
Pondo-denarij | Penny-weights p.pd. pw, 
| | Drachme Drams 3.5, 
Weight *$ Scrupuli Scruples I, 
Graines Graines Gr-t, 
Caratz Karadts K.. Kw. 
Per Centum By the Hundred Pt 
Continens Containing 40D. 
Superpondium | Tare | ts. 
Abique Superpondio Without Tare Nato. 
Ann Years lt, 
Anno Domini In the Year of Our Lord __eln*PD. 
Anno Chriſti In the Year of Chriſt eln:C. 
Dies Daies D.d. 
Time and | Horez Hours Hh. 
Motion | Signa Signs S. 
Gradus Degrees G:.4 dep, 
Minuta, Secunda, &c. Minutes, Seconds, &c. 1.11. $ve 
Ante Meridiem Before Noon am. 
Poſt Meridiem s After Noon p.m. , 
} Sexagene - Prime, Secunde, Tertiz, cc. Primes, Seconds, Thirds, &c. \\ww 
Sexapgeſime - Prime, Secundz, Tertiz, &c. Primes, Seconds, Thirds, &c. /.// 1 ibagars 
"Aries Ram Head and Face PT, 
Taurus Pull Neck and Throat BS, 
Gemini 'Twinns Arms and Shoulders II . 
, Cancer. Crab Breaſt and Stomack 69, 
Leo Lion _ and Back OL. m 
Virgo Virgin Bowels and Bell me. ne. 
S1gnes J Lites Ballance Reins and yo PY » 
| Scorpio Scorpion Secrets mWLMm_s 
Sagitarius Archer Thighs a, 
Capricornus Goat Knees V8.F. 
Aquarius Waterman Leggs RIWL o 
CPilces Fiſhes Feer IC 
Saturnus Plumbum Saturn Lead b.hik.k. 
Jupiter Stannum Jupiter Tinn 2L . 
| ! Mars Ferrum Mars Iron oh 
! Planets and< Sol Aurum Sun Gold OP 
. (Mettals. | Venus Ars Cuprum Venus Braſs, Copper F 
= , Mercurius Argentum vivum Mercury Quick-Silver S, 
ll \ Luna Argentum Moon Silver Do 
S< Caput Draconis Dragons head top 
DS | Cauda Draconis Dragons tall We 
V= , Nodes Pars Fortune Part of Fortune D. 
by Antiſcia Antiſcions Ant. 
Contrantiſcia Contrantiſcions CA. 
- Conjunctio Conjunction O'. 
{ viginiilis Vigintil Vs, 
A B Quindecilis Quindecil Qd. 
Aſpects 
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- Flouſes 


thmeticks, 


Logari 


A B Semiſextilis 


Semiquintilis 
|; Semiquartilis 
| Sextilis 
' Quintilis 
| Quarrilis 
< Selquiquintilis 
Trigonus 
Selquiquarrilis 
| Biquinrilis 
; Quincunx 
 Oppoſitto | 
Horo!copus, Aſcendens 
Medium Ccell | 
| Angulus Occidentis 
| | Siqum Cceli 
| Septentrio 
| Cardinal Points __ 
, Occidens 
] { Longitudo 
; Latirudo 
| Alrirudo 
<£ Recta Aſcentio 
Recta Deſcentio 
Obliqua Aſcentio 
cObliqua Deſcentio 
f Logarithmus 
Sinus 
| Sinds Complementum 


rtificial < Tangens 


Aſpects 


Wom— —_  —— A Se Res "oe. 


« Aﬀetions 


Secans 


- Radix 
Radix 
Radix UYniverſalis 
CRadix, five Latus 
@uadratus 
Cubus 
Diameter 
Diametri Quadratus 
| Diametri Cubus 
Radius 
Radij Quadratus 
Radi Cubus 
Peripheria 
| Peripheriz Quadratus 
Radix Binomit 
Radix Reſidui 
Radix Suppolitttta 
Duo Numert 
Major 
| Minor 
Summa 
| Differentia 
| Rectangulum 
Summe Quadratus 
< Differentiz Quadratus 
Summe Cubus 
. Differentiz Cubus 


Species 
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Tangentis Complementum 


| 
"9 ' Secantis Complementum 
iſ 


I! 
Semiſextil | CON 
Semiquintil, or Decil Crggoug 
Semiquartil pj 
Sextil BHG ; 
Quintil 0. 
Quartil - Wo W's 
Selquiquintil or Tredecil 1 
Ten C yp" d. Q. 
Seſquiquartil 'Q, 
Dyguinl So, © 
Quincunx VE 
_—_— | S- 

e Angle of the Eaſt, or 1* ho {. | 
Midheaven or 10” houſe ”_ No 
Weſt Angle, or 7 houſe py 6 'Oit 
The Angle of the Earth, of 4 houſe 1C 4 
North N ; 
Eaſt FT : 
South c ; 
Weſt | W. 
Longitude, or Lenpth 1 
Tn rv or w——— Jay: 
Altitude, or Height APE 
Right Aſcention R iſe 
Right Deſcention NR. Deſe. 
Oblique Aſcention ob.Aſe 
Oblique Delſcention Ob.De : 
Logarithme ot: 
Sine $ ; 
Cofine C08: 
Tangent yl 
Cotangent cof. 
Secant SCE» 
Colecant coSCt's 
Root p 
Root 
Univerſal Root | 4 
Root, or Side #6 
Square . 
Cube 4 * 
Diameter D- 

uare of the Diameter Dg. 
Cube of the Diameter Dc. 
Semidiameter, or Radius R Rad; 
Square of the Radius Rq. 


Cube of the Radius 


Circumference, or Periphe E: 
Square of the Periphiry *m 7 - 
Binomial Root Ib. 
Reſidual Root Vr. 
Suppoſititious Root A. 
Two Numbers AE. 
Greater A. 
Leſſer Es 
Sum Ze. 
Difference | X. 
Rectangle, or Product AAEP, 
Square of the Sum Zq. 
Square of the Difference Xq. 
Cube of the Sum Zc 
Cube of the Difference XC 
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; b Summa Quadratorum Sum of the £quares Z» 8 
Summa Cuborum Sum of the Cubes > 
| Differentia Quadratorum Difference of the <quares *, 
| Differentia Cuborum Difference of the Cubes EN" @ 
| Tres continue proportionales Three Numb. contin. proportional -., 5, Et. 
Quatuor continue proportionales Four Numb.continually proportional 4, M1. N. i 
| Arithmetical Progreſſton. 
= | Primus Terminus minimus TheFirſt Term, or leaſt 2 
B ; Ultimus maximus The Laft Term, or greateſt @. 
ſ* i Numerus Terminorum The Number of Termes T. 
& © | Difterentia communis The Difference, or Exceſs common Xx 
W Summa omnium Terminorum The Sum of all the Termes Z 
D Geometrical Progreſſion. 
A Terminus primus The firſt Terme | &- 
Terminus ſecundus The ſecond Terme B. 
| Terminus tertius The third Terme - 
Terminus quartus The fourth Terme o» 
EE, GC. GC. af 


wf= Commonly called St. Georg's Crols, is the ſign of Adziticr, and being {et 

before a Number, or quantity, ſignifieth More, Adore by, aiz.', or any tuch 
word that may ſhew the ſame Number, or Quantity to be affirmative. 

_ A Right Line is the ſign of Subſtraftion, and ſet before a uiimber or quan- 

| tiry, imports /e/s, leſs by, lacking, wanting, or any ſuch word that may de- 

clare the ſame number or quantity to be negative, 

| X Commonly called St. Andrews's Crols, is the ſign of Multiplication, and {et 

| between two Numb.or Quant. implies multiplyed by, iz, into, times, or any 

ſuch word,that may denote the numb.or quant.multiplyed one into the other. 

d; The Lunular Increſcent 15 the ſign of Diviſion, and ſet between two num- 
bers or quantities, ſignifyes dividing, and declares the right hand number 
or quantity of the I wo, to be divided by the lefr. 

C The Lunular Decreſcent 1s the ſign of the Quotient of any Dijviſion , 
and the Number there ſtanding demonſtrates how often the Djvi/o- is con- 
tained in the Dividend. þ ” | 

eee Four Points in a Right Line, is uſed ſometime in Reduttion of Fraftions, 
to ſeparate the old Numerators from the new, and the old Denominators 
from their leaſt termes. 
— A Right Line between two numbers, or quantities, one ſtanding above, 
| and the other beneath, commonly denotes a &#raion, and that the upper 
| | - number, or quantity is to be divided by the neather, And ſometimes is 
| 
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uſed to ſeparate one Number from another. 
to The Rettangle is the Seperatrix between Integers, and Decimals, of which 

and other DiſtinCtions thereof, Yide plus, bb. 3. par. 1. & 2. Sometime alfo 
| is inſtead of the Decreſcent Lunular in Diviſion. 

I The Comma, is the Diſtinction alſo between /nregers and Decimals ; and 

Signal $ym-J# , betweenthe Logarithme and his Charatteriſtique. 
boles for Terms ® The Colon, Including Numbers or Quantities, is a Note of the Univerſal 
| of Art. Root of ſuch Number, or Quantity. 


of the other ſide thereof. 
Greater. EE. Next Greater, 03. Lefler, an, Next Leſſer. 


— 
c EE Not Greater. ,q. Not Leſſer. =. Equal or Lels. 55, Equalor Greater. 
Between 


L 
6 The Period, is often uſed for Diſtintion-fake, but in disjun&t Propor- 
| tions, between rwo Numbers or Quantities, underſtands the word , 
To, 
” Thyee Pricks or Points, in the middle of four numbers, or quantities, 
| * are ſometimes uſed in Disjunct Arithmetical Proportions, for the words, 
is 4s 
| $4 Four Points thus, in the middle of four numbers or quantities is the ſign 
of Analogy, and frequently uſed in Disjunct Geometrical Proportions for 
the words, #5 45 ; or ſo. 
| == Parallels, are the ſign of «quality, and implies the numbers or quan- 
| tities of the one ſide thereof, are equal to the numbers or quanticies 
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Petween two Numbers, or Quanticies , the one above, and the 
other below, is the ſign of a Rar, 

Greater Ratio. — Lefſer Ratio. — Continual Proportionals. 

Commenturable. %. Incommenſurable 

Commenſurable in Power. - Incommenturable in Power. 

Rational. %- Irrational. 77> Medial, 

A Line cut according to extreme, and mean Proportion. 

The greater Portion thereof. 7 Theleſſer Portion thereo!. 

A mean Proportional. © Divided by, 

The Difference of the two Magnitudes. 


| 


7 Þ 


I 92-4 « 
{ 


Q 


DJ NORRIS OR 
OT. 
IEOR 


*, > By. Other words not having any proper Symoole ars 

'tib. Book abbreviated when occaſion requires by two, or three 

© Creditor, of the firſt Letters of the word, as Duc. for Dicars. 

Common | 7”. © Debitor. Mon. for Moneths, &c. D. and Q. beſides what as be- 

Termes. } j2U- Leafe. fore they ſtand for Notes of, may ſometime peradven- 

| 1:12; Number. ture be found for Data, and Q»eſira, which termes 

Paid. import the One ſuch Numbers or Magnitudes, Cc.45 

Received. are given forthe Reſolution of a Queſtion, the other 
Cc. the Numbers or Magnitudes fougit. 


Nothing need be added for demonſtration of the Table, but that ſome Difference 
may be obſerved between the Characters uſed in Printed Books, and thoſe practiſed 
by the Pen, according as the written, and Printed Alphabets differ. 

Where dencminations have two or more marks any one of them will ſerve, as may 
be further ob{-rved in the parts of the Treatiſe to which they belong. 

The next part of the Semple Elements of Numbers is Numeration , which is both 
Original and 0;1ive, Original 15 of double ule ; for it ſerveth either rightly ro Ex- 
prets, and Accompt the Value of Numbers by their Notes, Symboles, Characters , 
Places, &c. or &<iie to find our, and procure Numbers valuable Greater, or Leſſer. This 
laſt is ſometime called Alzorithme , though Algorithme more properly is Coſſical 
Arithmerich, 

The firſt kind reacheth the Order, which Arithmeric;ans do obſerve, in the uſual 
expreſſing, and valuing of Numbers, Quantities, &c. either by Word or Writing ; and 
with ſeveral Avuthours paſſeth for the only Numeration - This for Integers is to be 
ſought in the next Chapter, and for Frattions, and all the other forts of Numbers, in 
the firſt Chapter of every Part of the other Books. 

The ſecond ſort of Original Numeration, ſheweth the Method of Increaſing Num- 
bers. The Increafing of Numbers is called Compoſition, or the Geneſis of Numbers: 
This is Simple in Addition, and Compound in Multiplicatioz, 

The third fort of Numeration Original, is the Diminiſhing of Numbers, or their 
Diſſolution, which likewiſe is Simple in Szbſfrattion, and Compound in Diviſion , and 
both theſe may be called the Analyſis of Numbers. So that Addition and Subſtraftion, 
are both the Prime, or Simple parts of Numcration ;, and therefore thall in order pre- 
cede 1ultiplication, and Driviſeon, which are the Conjunct parts thereof : The ſeveral 
Chapters whereof are to be ſeen for each ſort of Numbers diſtinctly , in the Parts 
where they are handled. 

Numeration Ortive, ariſeth from the former Species of Numeration Original, and 
confſiſteth in two things, Reduttion, and Figuration. Reduttion is uſeful in F rations, and 
Contratt Numbers, and performed by Multiplication, or Diviſion: As will ſufficiently be 
evident in the {econd part of this Book, and elſewhere in Contract Numbers. 

Figuration, {erveth for Figural Numbers, to produce them, or extract their Roots. 
Produttion, or their Geneſis, is effeted by Multiplication, and Addition. The Extraction 
of their Roots, or Analyſis is made up principally of Subſtrattion, and Diviſion , occa- 
fionally uſing Adulriplication and Addition ; which being further ſer forth in the ſecond 
Part of the Book may here be ſpared. | 

The Comparative Elements of Numbers, belong to the Work of Proportions ; The 
Deſcription, and Computation whereof, both Arithmerical, or Numeral, and Geome- 
rrical, or Menſural, and of each kind Disjuntt, and Continued, together with Equations, 
are reſerved for the Fourth Book, and therefore omitted here. ; 
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rain, and this 
either Orizinat; 
which is of 
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Ortive, which # 
2. fold. 
Redudtion. 


Fizuration: 


Compatative 
Elements to 
be ſeen in the 
4th. Bk, 


1 4 


Integers fivjt 
proceeded with. 


All Numbers 
expreſſed by 
9. Fizures and 
the Cypher. 


Place of a 
Fizure, what. 


No certain 
Number of 
Places, 


Every Place 
hath (ome 
Denomination. 


Unites Place 


Tens 


Hundreds. 


Tiouſands, &c. 


Denomination 
of the Places 
reſpe#, only 
Quantity. 
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CHAP. IV. 
of INTEGERS. 


THE Nature, and Elements of Numbers teen in general, it is now requiſite to 

deſcend into particulars, and to proceed in Order according to the foregoing Me- 
thod. The firſt ſort of Numbers that preſent themſelves , are proper, and homoge- 
neal Numbers, called /nregcrs, Conſidered abitractively. 

The Notes, or Characters, frequented both in Jntegers , and Frattions abſolute, or 
of common Denomination, and generally in all Arithmetical Operations, are the fore- 
mentioned Figures, 1+ 2. 3. 4- 5- 6. 7. 8..9. ©, the which thereby that Arithme- 
ticians may expreſs all Numbers, they have ordered them into certain places, and pe- 
riods, proceeding alwayes from the right hand towards the lefc in a Decimal progreſſion, 
ſo as the aforeſaid Figures may expreſs greater Numbers , or leſſer as necellity re- 

uireth. 

A Place is the Seat or Room that a Figure ſtandeth in, and ſo many Figures and Ci. 
phers as there are in one Number or Sum, ſo many places hath that whole Number. 

Of theſe Places there is no certain Number, but that is called the firſt place that is 
next to the right hand, and reckoning in order towards the left hand, the next is the ſe- 
cond, then the third, and fo ad infintum, as a. b. c. d, thus ſtanding, d. thus ſtan- 
deth in the firſt place, c. in the ſecond, b in the third, and a. in the fourth, &c, 

Every place hath a certain denomination properly belonging to it. Whereby a 
figure according to its ſtanding comes to be valued many times more than the Figure 
ſtanding ſingle would import. For 1. 2. 3. &c. ſhall not only fignifie fo many entire 
Unites, or Ones, according to their formes, but may alſo ſignifie 1. 2. 3. &c. Tens 
Hundreds, Thouſands, &c. according to the place the figure occupieth, for by 1o 
much as any figure inclineth towards the left hand, by ſo much is the value thereof 
increaſed. 

The firſt place, hath the denomination of Units, and doth ſignifie that every figure 
ſtanding there, betokeneth his own fimple value according to his form, as the figure 1. 
to ſignifie but One, the figure 2. but Two, and fo of the reſt. 

The ſecond place, toward the left hand hath the denomination of Tens, and every 
Figure here ſtanding ſhall betoken his own certain value Ten Times ; as 1, if it ſtands 
in the ſecond place ſhall be one Ten. 2. Twice Ten, or Twenty. 3. Three times Ten, 
or Thirty, &c. | 

The third place, to the left. hand hath the denomination of Hundreds, and fo every 
Figure there ſtanding ſhall betoken his own value a hundred times, as 6. ſtanding 
there denotes fix hundred, &c. 

In the fourth place, every figure ſtanding, ſignifieth his value a Thouſand times , 
In the fifth place, Ten thouſand times. In the fixth place , one hundred thouſand 
times. In the ſeventh place, one Thouſand Thouſand times, or one Million (which is 
called by ſome the firſt great Thouſand.) In the Eight place, Ten Millions In the 
Ninth place, one hundred Millions. In the Tenth place, one Thouſand Millions, 
(called by ſome the ſecond great Thouſand.) In the Eleventh place, Ten Thouſand 
Millions. In the Twelfth place, One Hundred Thouſand Millions. In the T hirteenth 
place One Million of Millions, (or the third great Thouſand. ) So infinitely Names may 
be given toevery place, each ſucceeding place exceeding the former Ten times ; though 
in ordinary practiſe we ſeldom need thirteen places, yer if any lift to exceed, it is but 
doubling the Millions to begin as at the Eight place, for the fourteenth place is Ten Million 
of Miliions, The Fifteenth like the Ninth is Hundred Million of Miliions, and thus pro- 
ceeding till the Nineteenth place, where tripling the Millions, go on as before to the 
Twenty. fifth place, and then quadruple the Millions, and fo as before ad 1»finitnm. 

Others inſtead of coubling the Millions in the thirteenth place, call it Billion ; the 
nineteenth place Trillion, inftead of Millions of Millions of Millions ; the twenty fifth 
place Quadrillion, and the T hirty firſt place Quintillian, &c. | 

Note here, That a Number though thus denominate according to his place, yer is 
accompted Abſtract, without another denomination, this denomination only retpecting 
the quantity, number, or multirude of the thing or things propounded, and that de- 
nomination which truely decyphers a Number Contract, reſpe:is the qualicy, or nacure 
of the thing numbred ; yer notwithſtanding it bears tome ſimilitude thereto, fur as the 

denvntnation 
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denomination of quantity 15 the laſt recited in the verbal expreſſion of any Number, 243 


Mn, 
2 I 


to ſay Two Hundred, where T wo 1s the Numerator, or Number, and Hundred the j;,, ::-.,... 
dencinination of quantity which is laſt repeated. So is the denomination of quality 2 the denom;- 
repeared after the quantity ; As in laying Two Hundred Pounds, after the Sum of nation of Quz- 


Two Hundred the quantity, is laſt of all named Pounds the denomination of quality ; 
likewite Thirty Men, here Men is the Contract Denonnnator, and Thirty the Nume- 


rator, or Valuer, &<c. : ; 
Thele places are diſtinguiſhed into Degrees, and Periods. Degrees are three ; Once, 


lity. 
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Ten times, a Hundred times. A Period is a comprehenſion of Degrees, and is Simple, /#n3#h04 int: 


or Compound. Simple is made up of one Ternary of Degrees, containing three places, 
as 123. Compound is double, as 12345. Or treble, as 1 2345678, or fourfold, cc. 
A further view whereof may be had in the following Table, which may be fet in teve- 


ral formes. 
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Here the order of the places is noted by the Roman Letters at top. The Value or 
denomination by the Numeral Capital Letters. The Perio2ical Diviſion ſhews the thou- 
ſandth place of che Number. 

Theſe things obſerved ic will not be difficulr to expreſs the true content of any Num- 
ber Integral by word or writing : For the former conſider the figures and the places they 
ſand in, and call their values ſuch as the figure is augmented by his ſtanding; where- 
fore if | ſee 98. ſtanding, and would exprels the right value thereof, I know the firſt 
figure is bur Eight, for it beareth thar form, and ſtanding in the Units place, and there- 
fore can ſignifie himſelf but once ; but the 9g. muſt be Nine times Ten, becauſe it ſtanderh 
in the ſecond place, and lo is the value, or content of that quantity Ninety Eight, as 
if it ſhould ſtand thus go. 8. and be expreſſed Nine times '] en and Eight. And this 
398. Three hundred ninety eight, as if it ſtood thus 30o. go. 8. and after this man- 
nerare all quantities valued thar are beneath a Thouſand. If the quantiry exceed, for 
the better remembring the periods, and fo thereby the more readily to expreſs great 
Sums, or quantities, mark the periodical Diviſion of the Table on the given Number 
with a prick above or below the figure ſtanding in that place, beginning at the right hand 
ſer one prick over the firſt Figure, another over the fourth, &'c, as to numerate or ex- 
preſs the value of this Sum 3479841234. The pricks are placed thus 3475841 234- 
then beginning ar the lefr hand read as it were every pricked parcel apart, with the de- 
nomination of the place to it : So at laſt you ſhall have the whole value; as firſt One 
Thouſand, Two hundred thirty four; Then, Nine Million, eight hundred forty one 
thouſand, two hundred thirty four ; Laſtly, 'Three Thouſand four hundred ſeventy 
nine million, eight hundred forty one thoufand, two hundred thirty four. And to much 
is the value, or quantity of that Number ; the like is ro be done with others. 

To expreſs in Writing, any propounded Integer, remember all numbers from one 
to ten, are expreſſed by a digit in the Units place ; All numbers above ten, and un- 


der a hundred with two Figures, or one Figure, and one Cipher, to wic Tens in che 
place 


Numeratior. 


T; 7 bl = 


Ty expreſs f 
Numbker by 
word, 


To exfreſs a 
Numoeor by 
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placeof tens, and Units or Cyphers in the place of Units, according to :he Numbers to 
be expreſſed ; likewiſe all Numbers under a thouſand, and above a hundred are ex- 
preſſed by three Figures, or two Figures and one Cipher, cc. Then oblerve the pla- 
ces as before, and begin at the right hand , put down the quantiry of Unites pro- 

Void places to pounded, and ſo proceed unto the left If the given Number have any rooms void, 

be jupplyed they are alwayes to be {upplyed wich Cyphers, as ro wrice down one hundred the pla- 

EO TIPRs: f Units and tens being void are filled up with Cyphers, and is ſet in the hun- 
ces of Units and tens being vo P ..Yphers, and one the hun 
dreds place thus 100. So one thouſand thus .oco. and nine thouſand and ſeventy million 
ten thouſand one hundred and one. thus ;-75019101. where Cyphers occupy ſeveral 
places inſtead of Figures, becauſe neicher Tens, Thouſands, Hundred Thouſands, 
Millions, nor Hundred Millions were given in the Number. 


CHAM FT. 
Addition of Integers. 


Has ſeen the due ordering and placing of the Notes for the Expreſſing of Num- 
bers by them, it remaineth to declare the other parts of Numeration , and 
firſt the Prime Parr of 
Addition, Aadition is that part of Arithmetick, whereby divers Numbers are collected, and ad- 
what it is. ded together into one total Sum, 
Addition of Integers, hath reſpect to Collocation, Operation, and Probation. 
 Addends,what, Collocation. is the due placing the Numbers given to be added, cailed the Addends, 
Totzl, what, and diſtinguiſhing them from the Number found out by Aaairion, called the Sum Toral, 
or Aggregate, 
Hyp to place Place the Addends in rank and file one directly under another, beginning at the 
the Addends. right hand ; ic marters not whether the greateſt or leaſt be uppermoſt, ſo that Numbers 
of one quantity, may ſtand under Numbers of the fame quantity, that is to ſay, Units 
under Units, Tens under Tens, &c. then draw a right line under them, to diſtinguiſh 
them from the Total. | | 
Operation, hath Induttion ; and Conſummation, or Perfeition, | 
Induttion Induftion , teacheth the Sum that any two digits added together make, called ſome- 
what it 1s, cal- time Simple Addition; and had need be ready in Memory with the Accomptant z This 
fed Sumple  jsdeclared in the following Table. 


Addition. 


r | 2 3| 4 by 2 7 8| 9 


2 $4 47 43S | 7 8] $7 10 

3 | 4 C7 #7.9 | 8 | 9 | 10 | 11 

£3 4% -® | 7 "x 9 | Io | 11 | 12 

” |s|7]8[ mas fn 
Addition , mm LT 11.2} Table, 


6.173 #4 $126 


I1 | 12 | 13 | 14 | 15 | 16 


SDSOOOOOAE 
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10 | 11 | 12 13 | 14] 15 16 17 | 18 


o | | x at 161» [V) TY 


The uſe of the By this Table the ſum of any two digits is eafily had, for entring with 

Table. EY head, and the other at the left hand fide, the Common Angle is the = __ = = 
make 10. and ſo much is found over againſt 7. in the fide, and .. in the head, or againſt 
ſevenin the head and three in the ſide, if che Table be quadrangular as this is; bur for 


that 


(Cd 


w ECO 
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that the lower part of the Table beneath the black ſcale is ſufficient , it may be ſet in 
chat Triangular form , for 2. and 1. and 1. and 2. are all alike, &e. 

2y the help of thele Digits added, the Sum of the Decades or Articles are alſo 
known, becaule their ſignifying figures are bur digits, as 20. and :o. make 40. becauſe 
2. and 2. are 4. the Cyphers being only reſerved to keep place as before, but increaſe 
not the Sum, for 1. and o. is bur x. 

Perfect Operation, lometime called Compound Addition finiſheth the Addition of Nix Perfett Opera 
Numbers thus ; begin at the right hand, and take all the figures or digirs in the right t71 called 
hand file, as they ſtand one over another, and putting them together conſider what the ound Ad- 
re{ult or total thereof is, aud if ir be a digit write it under the right line directly in the xpves wag bs 
{ame file, and ſo doin every of the files ; but if any file being caſt up amount to ar ny 
article write the Cypher under the file, and reſerve in mind the figure of the Article to 
be added in the next place, and when the Sum of the next file is found add that reſerved 
Article, to wit, for every ten relerved, one; as two for 29. three for 30. &c. and this 
reſult or total ſubſcribe accordingly ; and if the ſum or total of any file with or with- 
out 1{uch reſerved Article, if any be , amount to a mixt number, then ſet down the 
digit of that mixt Number, and reſerve the Article thereof, as before. | 

Eccample. There are two Numbers propounded, whereof the one was 2 34. and the Fxniplc x. 
other was 342. What is the Sum of both ? The numbers ſer as at A. in the right 
hand file are found 2. and 4. which put together make 6. to be ſet under the file be- 
cauſe a digit, as is reprelented by the work ſtanding at B. Then going forward to 
tie left hand in the next file are 4. and 3. which. make #5. to be ſubſcribed as at C. 

Laſtly in the third place are 3. and 2. which make 5. and the whole work ſtands as at 
D. where the Total appears to be 576. 


hn 


Rank 
a234m B234 ©q234,. 234 gggends. 
342 © 342 342 3425 
-— 76 576 Total. 


_—— ND —— 


Second Example. Suppoſe Two Numbers whereof the Sum is deſired be 40235: zxanple 3: 
and 34973. then are they ſet as before, and in the right hand file 3. and 5 make 8. to 
be there {ubſcribed. Then 7. and 3. make yo. an Article, the Cypher therefore is ſer 
down under the line in the ſecond file,»and the Article reſerved. Then 1. carried in 
mind, and 9. is 10, and 2. is 12. which being a mixt nuniber, two the digit thereof is 
ſubſcribed, and the Article reſerved as before, Again 1. reſerved and 4. is 5. to be * 
ſer down under the 4, not regarding the o. becauſe the number is not augmented * 
thereby in Addition. Laſtly adding 3. and 4. together they make 7. which is ſet in 
the laſt place, and the work ſtandeth as at K. where the total 75208. is the number 
deſired, » The ſeveral other Paragraphs ſtand as followeth. 


E 706 H I K 


40235 40235 40235 40235 40235 40235 
34973 34973 34973 34973 34973 34973 


_—_  ——— DE ee ny | ——— 


_— —Y 


Z 08 208 5208 75208 


Probation, is the Examen or Demonſtration whereby the Operation may be proved p,,;# of 
true. The vulgar proof is by caſting all the Nines that can be had both out of the Aaaition. 
Aggregate, and Numbers added, which done will leave like figures if the work be right. Common. 
Tedo this begin with the Total, or the Addends, at the left or right hand, not regar- 
ding the places of the Numbers, but as though they were all Units add them together, 
and as the Numbers increaſe above 9. reject g. and go forward with the reſt, _ what 


remains when all the Numbers are gone over, ſet down at the one fide or end of a right 
line ; Then do fo with the"other part of the Addition, and this remain place at the 
other ſide or end of the fame line: As to inſtance in the firſt Example 4. and 2. 
make 6 in the right hand file, then 6. and 4. make 10. coming to the next file, from 
which 9. rejected there reſteth 1. that 1. and 3..make 4. which 4. and 3. make 7. and 
2. 159, which caſt away there remaineth o. to be ſer on the lineas at M. Thea in m 

F Tota 
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Total 6. and 7. is 13. from which 9 caſt there remaineth 4. which 4. and 5. are 9. to 
be again caſt away, and there reſteth o. alſo to be ſet under the line asat N. 


= M 2 N — or thus 0—0 
342 0 


— 


576 


W—— 


This Prof by Although if the work be right, it will never vary from leaving equal remains, yet 

9. uncertain. by reaſon ſome digit or other may happen through inadvertency to be miſplaced, this 
kind of proof is uncertain, for it 1s evident, that if the places of 7. and 6. in the Toral 
ſhould be unhappily changed, or of 5. and 7. yet would the remains by rejection of 
nines be as before, though the Sum much altered in the value. For both 564. and 576. 
alſo 756. and 965. likewiſe 657. and 675. after the nines are caſt away leave o. yet is 

. their value greatly different: Which thing may fall out in every other Number. 
© Beſt Proof by Therefore the beſt Proof is by Subſtrattion, which may be ſeen in the nexr 
Subſtrattim. Chapter. | _ 


CHAP. VL 
Subſtraftion of Integers. 


Subdufion or HE firſt part of the Geneſis of Numbers -unfolded , The prime part of their 
_ is Analyſis followeth, which is Subftrattion, called alſo Subduttion. 
rd Subſtrattion, is that numerative part of Arithmerick, which teacheth how to deduct 


one Number from another, and to ſhew what remaineth. 
1 Subſtrattion of Integers, like Addition, reſpeQeth Collocation , Operation , and Pro- 
ation. 
How to place Cullocation, placeth in the uppermoſt Rank the greater number, (or number from 
the Numbers. which Subfrattion is to be made,) for in Integers no greater number can be taken from 
a leffer ; and underneath the ſame (with or without an interjacent line) the number to 
Subtrahend be ſubſtracted or deducted called the Subrrahend, fo orderly that every figure may 
what. ſand under his like, as Unis under Units, Tens under Tens, &c. Then with an 
' Remainder interjacent right line ſeperate theſe two given Numbers from the Number found out by 
what and how Subſtrattion, which is called the Remainder, Remain, Reſt, Difference, or Excelis, 
called. Operation hath Induttion and Perfettion. 
InduZtion called - Tnduttion, ſometime called Sixyple Swbſtrattion ſheweth the Difference between any 
Simple Sub- two digits {ubſtracted one from the other, and is requiſite to be remembred by the 
Jtrafion. Practicioner, according to the following Table. 


oj r| 2 3| 4 5 7 8| 9 
Cer EY IE 

x | o| 1 2| 3 4 6 7| 8 
GEES. T6 


T #15 Table. 


This 
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This Table would be ſufiicient, if only the upper part above the black Scaie be 
uſed. The difference between two Digits is found thus ; enter with the lefſer or ſub- 
tracing digit at the left ſide, and the other at the head, and in the Common Angle is 
the difference found, as 2 from 9g leave 7. which ſtands juit —_ 2 in the ſide, 


and 9 in the head; the like allo will be found againſt 2 in the head, and © in the 
left ſide of the Table , if the Table be quadrangular as this is. 

By help of the difference of thele 70nades the difterence of the Articles alfo are had, 
as 3o from 40 leaves 10, becaule 3 from 4. leaves 1. the Cypher, only keeping their 

ace as before. 

Conſummate Subſtrattion ſometime called Ceommonnd perfeGteth the work with mixt 
Numbers in this manner. Ir beginneth at the right hand, and withdraweth or abateth 
the lower Numbers or Figures, particularly one after another, out of the upper ſtan- 
ding over them, and ſublcribeth the Number remaining, if any be , but if nothing 
remain, ©. except it happen to bethe laſt file, and then the Cypher need not be ſet 
down. 

Example, If 241. were to be taken from 343. and it were deſired to know the Re- 
' main, The numbers being placed as at A. then 1. out of 3. leave 2. to be {ſubſcribed 
under the Line in the right hand file, as at B. then 4. from 4. there reſteth 0. as at 
C. and 2. from 3. there remaineth 1. and the compleat work ſtands as at D. So the 
whole difference between che two given Numbers is found to be 102. 


Rank | 
A 343 B 343 S265 D 343 Greater Number. 
241 - 241 241 24.1 Subtrahend. 
2 O2 102 Remain. 


If it happen that the neather figure be greater than the upper, ſo that Subſtration 
cannut be made, then in imagination borrow Ten, and adding it to the upper Figure 
make Subſtraftion from both, and for that borrowed ten account one back in the next 
file, either by counting the next figure to beſubſtracted one more than it is, or the next 
Figure to be ſubſtracted from one lets than it is. | 

Example. Suppoſe the difference between 30971. and 13381. be required. The 
numbers are ſet as at E. and 1. from 1. taken, o. isleft,as at F.but 8. from 9. cannot be ta- 
ken without borrowing 10. which put to 7. makes 17. from which 8. taken leaves g. to 
be ſubſcribed in the ſecond file, as at G. for which 10. reckoning the next 3. for 4. 
or the 9. but 8. and —_— the lefſer from the greater, that is either 4. from g. or 3. 
from 8. the remain is 5. ſubſcribed as at H. then 2. from o. cannot be ſubſtracted , 
wherefore 2. from 10. as before leaves 8. as at I, and laſtly 1. borrowed, and 1. are 
2. abated from 3. leaves 1. as at K. fothe whole excels is found to be 185 go. ; 


E F G H | K 
30971 30971 30971 30971 30971 30971 
12331 12321 12381 12391 12381 12381 

o 90 590 G85g0 n8590 


When one Number is to be ſubſtracted from many, or many from one, firſt add all 
the Plural Numbers into one, and therewith proceed to Swbſtraftion as before. 
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Examples of both. In the firſt 3496001 taken from 3424501. 1042601. and Example where 
200000. Whole total is 4667102. and the Remainder 1171101. as at A. In the ſecond !** 422 re 


$423401. 800100. and 10081. are ſubducted from 6245002. and the Remain is 
T1420. as at M. a 
L 


M 


3424501 | 62145002 Greater Number. 
1042601 ; Numbers from which Sub/traftjon is made, — — 

200000 5423401 
G—— —— OOI oof Subtrahends. 
4667102 Total of the Addends. 10081 
3496001 Subtrahend 6233582 Total of the Subtrah. 
1171101 Remain; iiqno Remain. 


— — _—_} 


Probation 


ey 


many. 
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Proof of Sa5- Probation ferveth to demonſtrate the Truth or Error of the Work, and is vulgariy 

firaczon. perfor med by caſting away nines from the Number from which Sbſirattion is made, 

C190. and keeping the remain thereof equal tothe remain left after rejection of niues from the 
Subtrahend, and Remain ; as in the firſt Example above in this Chapter, g. caft from 
343. leaves Ii. Soalfo from 241. and 102, to be ſet thus +, or thus 1—1. 

Tii* Pi by But for the Reaſon ſhewed before in Addition this way of Proof is uncertain. As 

9. 4NCC/+441e the beſt proof therefore of Addition is by Subſtrattion ; fo the beſt proof of SubſtraCtion 

is by Addition. 

Aadaition may be proved by 5ubſtrattion two wayes. Firſt by beginning at the left 

hand, and deducting in order from the particular places of the total, the Sum of the 
particular Files added, for if the work be right, o. will remain at laſt. 
I. As in the former inſtance where the total of 5423401. 8001 00. and 10081. was found 
to be 6233582. here 5. taken from 6. inthe total leaves 1. then 8. and 4. in the nexc 
File make 12. abated from the 1. left, and 2. in the total, which are 1 2, leave o. then 2. 
and 1. make 3. taken from 3. there reſt o. and ſo in all the reſt; as at N, 

Secondly, By cutting off from the Addends any Rank, and adding the Reſidue into 
one total ; then ſubſtracting this total from the firſt total, the remain will be the num- 
bers firſt cut off; if the work be right. 

As in the former inſtance, if 5423401. be cut off, and the total of 890100. and 
10081. which is 810181. as at O. abated from 6233582. the remain will be 5423401. 


Prof of Addi- 
tin by Subſtra- 
Ein 2. Walks. 


tt 


aSat P. 
N O P 

5423401 5423401 6233582 Firſt Total, 

oogred 7X —— 

800100 
I _ roo. Bo a 81 Second Total. 

6233582 \ $10181 5423401 Numbers cut off. 
FYOOODOAO —— — Cm — 
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Provf of Sub- Subſtraftion is proved by Aadition. For if the Remainder, and Subtrahend be added 
fttraim by together, the Number from which S«bſtra#jon is made will be returned. 
Addition, As in the laſt inſtance, if 5423401: be added to 810181. the Total will be 62 33583. 
| as at Q. = 
| 6233582 Greater Number. 
810181 Subtrahend | 
Q _-—— d added 
5423401 Reſidue 
6233582 Total and Proof. 
Both bottomed The Proof of Addition, and Subſtraftion is bottomed on the two fundamental 
1 2. Theorems. Theorems following, which give life mutually to Addition, and Subſtrafticn. 


O 1. In Addition the Aggregate is equal to all the Addends, and contra, as 3-þ2=x. 
and 5—=2-+3. 

" 2. In Subſtrattion the Number to be ſubducted, and the difference are together equal 
to the Number from which Sub/trattion is made, and contra, becauſe 3-25. hordes 


5—2=3- and. 5—3=2. 
ConſeFaries From hence ſpring theſe two ConſeCtaries. 
from thence. 1. To know the one Addend, if the Total, and other Addend be given, ſubſtract the 
" given Addend from the Total. 
2. 2. To know the Subtrahend, if the Number from which Subſtration is made, and 
the Remain be given, ſubſtract the Remain from the Number from which Subſtrattion is 
made. | 


Examples in Queſtions of Addition and SubſtraQtion, 


Queſtions in 1, What Number is that to which if 52. be added it makes 397 ? 
Addition. Anſwer. SubſtraCt 52. from 397. and there remaineth 345. the Number ſought. 
Y 2. What Numbers are thoſe to which if there be added ſeverally 32. 42. and 


52. their Totals will be alike, and the Sum of each will be 130 ? 
Anſwer. Subſtract the given Numbers ſeverally from 1 30. and the remains are the 
Numbers queſited, which are 98. 88. 78, 
3. What 
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3. What Number is that fromi which if 40. be taken, the remain will be 395? Queſtions iil 
Anſwer, Add 50. to 375- and the total is 415. thedefred Number, SuLſtraZion; 

. What Numbers are they from which if 14. 15. or 16, be deducted, yet the ” 


remains will be equally alike 226? 2; 
Anſwer. Add ſeverally to 226. the ſame Numbers, and the Totals will be 240. 24. 


242. the Numbers required: 


I 2 3 4+ 
397 130. I30. 130, 375 226. 226. 226. 
wt 40 I4 15. 16, 


Operation 52 32. 42-. 5 _ — 
345 g8. 88. 78. 415 240. 241. 242. 


CHAP. VIL 
Multiplication of Integers. 


HE Prime, and Uncompound parts of Numeration, Addition, and Sabſtrattion Multiplicatic 
preceeding , next ſucceed the Compound, which are 4»lriplication and Diviſion. what it is. 
Aultiplication is the Compound Geneſis of Numbers, and a Conjunt part of Nu- 
meration, whereby one Number is led into, or increaſed by another ; for the Number 
given to be mulciplyed is fo ofren added to it ſelf as there be Unics in the mulciplying 
number, wherefore the third number, or number produced thereby, ſhall fo often 
contain the firſt number, as there be Units in the ſecond. | 
Multiplication ſerverh inſtead of many Adaitions, with more ſpeed to augment 2 lefler 544th inftead 
number than Addition can, For Multiplication effecteth at once, what Addition could of mary Ad- 


but do at many times. ditjons. 
Multiplication obſerveth Colocation, proceedeth to Operation , and concludeth with 


Probation. 

| Collocation, reſpeerh the Nomenclator or Artificial ternies, aid duely placeth every 77, t place 
number thus. Fi:ſt ſet down the greater of the two given numbers for the number to the Numbers. 
be increaſed, or mulriplyed, which is called the Multiplicard ; and under him beginning 24/tiplicand 
at the right hand (obſerving due place, and denomination of Units, Tens, &c.) placethe what. 

lefler given number for the multiplyin number, called the Multipher, yer as in Ad- Multiplier 
dition it is not material which ſtandeth uppermoſt, for either may be exchanged for whar. 
other, but ir is moſt orderly to place the greater number at top; then draw a right 

line under them to ſeperate them from the number found out by their Adulriplication , 

which is called the 24lriplee, and ordinarily the Produtt becauſe produced by the other þ,,,,; +. 
two, ſometime the Offcome, as coming oft them, ſometime the Fa#us, or Fatt, being ind how i 
made by them, in reference to which the two given Numbers, 7iz. the Multiplicand 

and 11ultiplier are called Fattores, or Fatftors, and ſomerime alto the Prodytt is called ras and 
the Reftangle or Plain, which implies that one of the propounded numbers is taken for Re#ang/e 
the length and the other for the breadth of a Ret argle, or plain Figure geometrical, 24t- 

in reſpe& to which the given numbers are called ſides, and ſo ſhall the Produtt be un- 

derſtood for the Content or Area of that Redtargie figure. 

Operation hath Indi&ion, and Perfetiion ; Thar ſometime called Simple , and this 
Compound Multiplication. 

Indu#ion helpeth to know the product of any two digits multiplyed into themſelves; 1.443; cared 
without which knowledge great Numbers cannot be multiplyed ; which is commonly Simple Multi- 
thus done at che two endsof a Croſs; on the left fide place the two digits ro Be 7/ica:ion. 
multiplyed, the one over the other z then ſubſtract each digir from 10. and ſer the ſe- op1,rcord 
veral remains reſpectively collateral to the digic from whence it came ; again ſub- aps 
ftract eicher of theſe differences, it matters not which from the other digit, crofs-wite, 

_ and this remain place under the digits : Laſtly, Multiply the two firſt differences , and 

the number amounting place under them to the right hand of the number before fer 

down, and this ſhall be the product of the two digits. As to know how much 7 times zzample. 

$ is, they ate placed as at A. then 7 abated frum 19 reſt 3, and $ from 1@ reſt 2, 
G . *s 
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Wo” 22 
j W as at B, Laſtly 2 from 5, or 3 from $ the remain is 5, and 2 times or twice 3 is 6, 2s 
| | at C. So is 7 times 8 found to be $56. 
lh. 5: Dat. Dip. 
Fa 7 7 3 7 ” M&- 
Tl. . A B C Sub. Mult. 
Fan 8 8 2 « FI. 
Wall $528 | 
ill Uſed by This way is-uſed both by Alfed, our Countrey-man Record, and Common School- 
1008 Alfted. maſters , yet Alfted ſeems not well-pleaſed with it, calls ic the Sluggards Rule, and 
[ I prefers another before ir, which is ro break one of the digits into teveral parts, and 
NT | multiply thoſe ſmall parts by the other digir, andadd all theſe little Products together, 
Wh! Example. as if in the former Example, 8 ſhould be difected into 2. 2. 2. 2. andeach of them mul- 


tiplyed by 7 make 14. which ſer down 4 times, and added make 56 as before. 

The Rule is undoubtedly true this: Authour grounds this Operation on , (which is, 
If two Numbers one be cur into ſeveral parts, the produtt of the two Numbers ſhall 
be equal to the product of the one by the ſeveral parts of the other ) but the purpoſe 


Hh! 
Ul | | for which both this, and the former are brought, is not without exception ; for to pro- 
108 duce Rules to teach any thing, which require the knowledge of the thing pretended 
1 NI | to be taught by the Rule, is not proper, and ſurely in LZogick ſuch reaſoning would 
| be accompted begging che Queſtion, as to bring a thing doubtful to prove a thing in 
j diſpute : Yet ſuch is the Miſhap in theſe Rules which inſtead of teaching to know the 
| Sum of any two digits, in order to learn to multiply ; ſet the ignorant ro multiply tro 
[i find them out. : 
{ A Beſt way of The better way for the Learner, is to ſet down one digit ſo many times as there be 
Wl Inauctm. Units in the other digit, and add theſe into one total, as to ſer down 8 leven times, 

f hl | : and the added total will be 56, as before. 
MRP ® \ Buttoavoid the prolixity of this, the beſt way tohave ad Unguem, the value of any 
two digits multiplyed together , is to learn Dy heart the Table commonly called 


8, &c. So 3 times 2 is 6, and 3 times 3 is 9, and 3 times 4, is 12. and fo of the reſt. 
So that to find the Product of any two digits multiplyed together, is to find one of the 
Mil digits in the left ſide, and the other in the head of the Table, and inthe Angle common 
l | to both, is the produGt required : As to know how many 5 times 6 is, againſt 5 in the 
{ fide, and 6 inthe head, (or alternately contrary, 5 in the head, and 6 in the fide) is 
found 3o, and ſo much is 5 times 6, or 6 times 5. bes ; : 

Compleat Operation, proceedeth firſt, to multiply by Digits, and Articles, and af- 

terward by mixt Numbers,: and in either, the common, and ſelect way of procectng 


4 1H Multiplication Table, where theyare all expreſſed thus. 
til! P pl y Pt 
0): | | | I | 2 | 3] 61 $3.4 | 7 8] 9.| 
2 4| 6 8 | Io 12 | 14 | 16 |j 18 
31-6 9 | 12 | 15 | 18 2 | 24 | 27 
il 4| 8 12 | 16 20 | 24 28 | 321 36 
| Multiplication | 5 | 10 | 15 | 20 | 25 |20 | 35 | 49| 45 | Table. 
| 6 | 12 | 18 | 24 | 3o || 36 42 | 48 | 54| 
7|[14|21]28|35|42| 49 | 55 | 63 
if 1 8 | 16 | 24 | 32 | 40 | 48 | 56 | 64 | 72 
il We Jo” ROPE CR ">00 000 
Il 9 |18 |27| 36 [45 54 | 63 72 | 2: 
il 
jt | 
il Table how far This Table Pythagoras had enlarged to 12, others to 10, but 9 being ſufficient, it 
wit | inlarged by {5 contracted here, and becauſe 8 times 7, and 7 times 8, or any ſuch like, is all one, 
"Wi —_—_ ſome convert it into a Triangular form, uſing only the part above the black Scale. 
| Table. The Table is thus to be read , 2 times, or twice 2 is 4, twice 3 1$6, twice g, is 


The Compound 
Multiplication 


how wrought * 


commonly. is obſervable. | pa 
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The Common way to multiply by digits, is after the numbers are placed as before, B; Digits: 
to begin at the right hand, and mulciply every figure of the Multiplicand by the mulci- 
plying digit , and what doth amount thereof place under the fame if it be a digit, if an 
Article tubicribethe Cypher, and reſerve the figure of the Article (as in Adaition was 
taught.) to be added unto the Sum of the next multiplyed figure ; and if it be a mixr 
number, fet down the digit, and reſerve the Article as before. 

Example. 5291 is to be multiplyed by 2, after the Numbers {er, as at D. fay 2 times Examp!e: 
or twice 1 15 2, which is ſubſcribed, as at E. then twice g'is 18, whereof 8 is ſubſcri- 
bed, as at F. and 1: the Article borne in mind, again twice 2 is 4, and 1 carried is 5, 
to be {et in the next place, as at G. and laſtly twice F is 10. ſetasat H, Sois the pro- 
duct of 5291 doubled or multiplyed by 2, the Sum of 10582. t 


D E F G H | 
5291 $291 $291 $291 5291 Multiplicand: 
2 2 2 DO 2 Multiplier. 
$ 82 $$ 2 109582 Product. 


In the ſame manner . proceed to multiply by Articles, increafing the ' Multiplicand by By Articles. 
the ſignifying figure of the Article, the Cyphers whereof. are beſt placed as at the 10. 
11, and 12. Sections of this Chapter, but with inartificial Artiſts are-'ſet down as in 
the following inſtance of multiplying 5291 by 20, as at I. 


529i Multiplicand, Example. 
I 20 Multiplier. | C 

#000 
Io582 


to5820 Product, 


The Common way to w—_—_ mixt Numbers is, after” all the figutes of the By mixt min 
Aultiplicand be gone through as before by the firſt multiplying figure of the Aultiplier bers. 
then take the ſecond figure of the A4ultipher, and proceed therewith as before, and 
ſo with the third, fourth, fifth, &c. multiplying figures, increaſe each figure of the one 
given number by each figure of the other, ill all be gone over, obſerving to ſer the 
product of the firſt multiplyed digit of each, directly under the multiplying figure ; and 
the reſt gotten thereby orderly in a ſtraight line to the” left hand thereof; then under 
all theſe lines of production ſometime called 4/ultiplees, which will ever be as many, 
as there be figures or places in the 34tiplier, draw another right line, and add all the 
particular products into one total product, . and this ſhall be the deſired number. 

Example, To increaſe 402 by 349, the numbers placed as at K. after the Multiplicand Exanyle. 
is gone over with 9 the firſt multiplying Hgit, the work ſtands as at L. then _ with 
4, and fay 4 times 2 is 8, which ſubſcribe under 4, and 4 times © is 0, which ſer 
down to keep place, alſo 4 times 4 is 16, which makes the work as at M, and ſo pro- 
ceeding do the like with the multiplying 3. Laſtly, Adding thoſe three lines of pro- 
duction together the total product of 402 multiplyed by 349 is found as at N, to be 
140298. | 


K L M N 
4.02 402 4.02 492 Multiplicand. 
349 349 349 349 Multiplier. 


CF"m__—_————iX SY Ec ſry I 


3618 3613 3618 
1608 1608 >Multiplees added. 
1206 


140298 Total Produdt. 


This Sele way of Multiplication conliſteth either in certain brief or compendious 524 wajes of 
Rules, or other choice Methods of proceeding, whereby the work of the Common Mutiplication: 
way 


2. If 2 be the 


>. If 3. be the 


Lib. I. Part. I. 


way is abbreviated or meliorated, and theſe are both comprehended in theſe 18 fol- 


lowing Sections, : 
Becauſe an Unite neither multiplieth nor divideth , whereſoever 1 is found in the 
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x. If an Unite 
be im the Mul- Multiplier, it is but only to ſubſcribe the Mulriplicand in its due place among the dl- 
tipler. tiplees, and add them as before ; as to multiply 342 by 12, the product is 4104. Set 
as at O orP. 
1mble. 342 Mulciplicand. 342 342 
oY. A P 684 I2 Common way- 
O 684 Double. — EC 
342 4104 684. 
4104 Product, 4r0s 


To multiply by 2. called Duplicator , is nothing elſe but to double every figure of 


Multiplier. the Aultiplicend, and ſubſcribe the number amounting, if the double be not above a 
digit, bur if an Article or mixt number ſubſcribe the Cypher, or remaining figure, and 
for the Article account the next figure to the left hand one more than the double ; as 

Example. 4372 duplicated or multiplyed by 2, for 2 is ſubſcribed 4, for 7 the next amounting to 


1. Wherefore 3 thenext is made 49, that is 1 more than the dou- 


an Article 4, and 
of 4 is 8, Thus, 


ble, and the dou 


4372 Multiplicand. 4372 
— 2 Comtiion way. 
$744 Product. — 
ehe | 8744 


Triplication, or to multiply by 3, is to add the given number to the double of the 
ſame, asto multiply 4372 by 3 produce 13116, for 4 the double of 2 added to 2 make 
6, and 14 the double of 7 added to7 make 21 , of which x; ſubſcribed, and 2 carried 
away, Which 2, 3 and 6 the double of 3 is 11, whereof 1 ſet down in the next place, 
and the other 1 reſerved, which at laſt added to 4 and 8 makes 13, and for more eale, 
ſome firſt put down the deuble : Thus, 


Multiplier. 
Example... 


4372 Multiplicand. 4372 
8744 Double. | 3 Common way. 
13116 Product. 13116 


Reduplication, Quadruplication, or Multiplication by 4 is todouble the Duplication, as 


4. If 4. be the [ —_— - 
to multiply 15 by 4 is to double 30 the double of 15, and the 60 amounting is the Pro- 


Multiplier. 
Example. du ; ſo i the former Example 19488 is the double of 8744 , which was the double 
of 4372, therefore 17488 is the Product of 4372 multiplyed by 4. 
8744 Multiplicand doubled. 4372 
tvs 4 Common way. 
17483 Product. pie 
A 17488 
5. Maltiplica- To multiply by 5, called Quinmplication, adjoyn a Cypher to the right hand of the 
tion by 5. Multiplicand, an ? A take r half thereof as > dy 468 by 5 he Product is 
Example. 2 3 4.Co 
468.0 Cypher adjoyned. 468 
a 5 Common way. 
2340 Procuct. RR 
— 2340 


Sextuplication, or to multiply by 6, adjoyn a Cypher to the given number as be- 
fore, take half thereof, beginning at the right hand, and to the half add the figure 
ſtanding next before ; as to multiply 468 by 6, the: Cypher adjoyned makes it 4680, 


6. By 6. 


Exampl Oo. 
then 
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then the half of 0is o, but $ next before is 8, ſo the half of 8 is 4, and 6 next make is, 
allo the half of 6 is 3, ro Which the next 4 and the 1 referved of 10 make 8 for the 
next place, and ar laſt the half of 4, is 2. Sothe Product is found to be 2803 , or the 
half may be ſer downand added. 

468.0 Cypher adjoyned. 4.68 468 

SOOT 2340 6 Common way. 

2308 Product METER 

ma 2808 2808 


Septuplication, or to multiply by 7, add half each figure to the double of the figure next 7+ #» 7: 
before, a Cypher being firſt adjoyned, as ro multiply 468 by 7, the half of © is o. | 
but che double of $ is 16, of which 6 is ſubſeribed, and 1 reſerved, then the half of 8 Ex 
is 4, being added to 1 before reſerved, and the double of 6 make rogether 17, whereof 
7 is fer down, and 1 reſerved, which with the half of 6 and double of 4 make 12, the 
reſerved 1 of which with the half of + make 3 to be fer at laſt, and 1v the Product 
is 3276 

wh 468.0 Cypher adjoyned. 468 

aj 7 Common way. 
3276 Product. en 
3-76 


——— _ -— — 


Ottuplication, or to multiply by 8. ſubſtract the double of the given number from the g. s, s, 
ſame increaſed by a Cypher adjoyned to the right hand thereof, as ro multiply 468 by 8. rx,mple. 
the double is 936, Which taken from 468.0 leaves 3744 the ProduQt defired. 


468.0 Cypher adjoyned. 468 
TEE: 8 Common way. 
936 Double ſubſtracted. S— 
Wt | 3744 
3744 Product: En nog: 


wa 
OR FO Er OO a 
Noncuplication, or to multiply by g, adjoyn a Cypher to the Rigtit hand of the 9. 5 9+ 
given Number, as before, and from thence ſubſtra@t che ſame Abiultiplicand, as to mul- Example; 
tiply 468 by 9, the Product will be | 


468 o Cypher adjoyned. 468 

ins 9 Common way. 
468 Multiplicand ſuſtracted: 7 

LINN 4212 


4212 Product. 

To multiply by 10, 100, 1000, &c: adjoyn ſo many Cyphers to the Right hand of 10. 8) 10.&e 
the 17ulriplicard, as there be Cyphers in the Multiplier, as to multiply 468 by 100 two rrunyte. 
Cyphers being adjoyned, the Product is 46800. 6 


468 Multiplicand. 468 
100 Multiplier. 100 Common way. 
46800 Product. 000 
— ©00 
468 
46800 


To multiply by 20. 3o. 40. &c. 200. 300.400.&c. multiply the give ber by | | 
hgnifying m_ of the Multiplier, and to the right hand of the Prduf —_— _ ys Be 
Cyphers as {tall be in the Mulriplier, as to multiply 468 by 200, the Produdt is 93600 - m 

. * ExXampie- 


<- = _ doubled or multiplyed by 2, is 936, to which the 2 Cyphers in 200 are 


468 Mulrtiplicand. 468 
200 Multiplier. 200 Common way, 
936co Produt. 000 
000 
936 
| 93600 = 
H — To 
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7 2. When Cy- To multiply when Cyphers are at the right hand of the Ault iplier or both the given 

+30 iy \£ ; Numbers, firſt work with the ſignifying figures, and to the right hand of the Product 

—* _  * place ſo many Cyphers as the Multiplier and Multiplicand had at the right hand places. 

Exainple. As to multiply :400 by 40, firſt 24 multiplyed by 4 produce 136, to which 3 Gy- 
phers adjoyned make the true Product 1 36000. 


3400 Multiplicand. 3400 
40 Multiplier. 40 Common way 
136000 Product. ©00CO 
I 3600 
136000 
13. hen Cy- To multiply when one Cypher, or more, fall between the ſignifying figures of the 
poers core be- Multiplier z inſtead of making a line of Cyphers, place only one Cypher to keep place 
6 and then proceed with the next figure of the Jnlcipher. As to multiply 1432 by 204, 
Example. the Produtt will be 292128. 
1432 1432 
204 | 204 Common way. 
5728 5728 
28640 0000 
2864. 


292128 Product. 


292128 


. To ſquare any number of Nines , that is to multiply them into themſelves , as 

TY 9 4 bo or th &c. to the right hand of the ——_ of nines to be multiplyed 

: place ſo many Cyphers, as there be nines, then add 1 to the firſt Cypher , and ſub- 
ftract 1 from the firſt nine, ſubſcribe this 1 and 8 in their places, together with the Cy- 

Example. phers between 1 and 8, and the nines beyorid 8, ſo is the Product obtained. Example, 
9999 by g999, produceth 99g80co 1. Thus, 


9999 
9999 Common way. 
9999.0000 | 
abated. 1 1 added 8999 
Ea Worn} | _ 
9391 
| 99980001 Product Longer 
99980001 


Gy muImoanr—_ IR a WW 


15. To multiply To multiply without charging the memory by carrying the Articles. Multiply as 

without charg- before figure by figure, and what amounteth thereof ſet down if an article or mixt 

mg the mem. nymber, but if a digit ſubſcribe the digit and before it a cypher in the place of an 
article, then multiply the next figure of the 1/ulriplicand, and what amounteth ſub- 
{cribe the digit under the Article or Cypher before fet down, and if there be an article, 
place it in the 1co place of the Sum, if no article, place a cypher as before inſtead 
thereof, and ſo going forward for every figure in the 4/zlriplier make two lines of pro- 

Example. - duQion. As to multiply 54142 by 43, becaule 3 times 2 is but 6 before ir is a cypher 
placed, then 3 times 4 is 12, which is ſet down according to the former directions, the 
other like proceſs of the work may be plainer difcerned by the little lines drawn be- 
tween the Numbers ariſing npon altiphication. 


$142 $142 
43 43 Common way. 
0, 1, 0-6 15426 
I-5 3 2 20568 
0,1, 0-8 oe 
2-0 46 221105 


r= een, — 


2 21 106 Produtt. 


9 ST morn 


n F 
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-> IFTY 
C1919. V-3hs 
To multiply and bring the rotai production in the laſt line of the work , without 15. 75 multipsy 


placed as ulual, mulriply figure by figure , as before, and whar arilerh thereof ter 
down the digit under ih 
tazn multiply the next figure, and there add the article before ſet down, canceiiing 
him with a cath of rae Pen, and this amounting Sum place as before, the digit under the 
line one place nearer tothe {-fr hand, and the article if any above, and fo do tii} all 
the figures of the dririplicana be run through , and the product of the laſt figure of 
the Z4:itiplicand, ler down the article beneath rhe line as well as the digit ; and when 
the firlt line is done, draw a rectangle line coward the left hand, cutting off the right 
1znd figure, then take the ſecond Multiplier, and begin to mulriply therewith, and acd 
in their ſeveral places the uncancelled figures within rhe rectangle line, as well as the 
articles newly fer down, and thus rezew the rectangle lines, and proceed according to 
the number of the mulciplying figures : So at laft will all the figures be cancelled ex- 
cept thoſe below the laft rectangle line, and fuch right hand figures as were cut of 
by them, which being pulled down as they ſtand yield the deſired product. As ro mul- 
tiply $5.6 by 423 when is increafed by 3 the amounting 18 is placed 8 beneath che 
line. and 1 above, then 3 times 4 which is 12, and. 1 above the line 1s 13, of which 
3 is fer beneath the line, and 1 above, and the firſt 1 cancelled, then 3 times 5 1s 15, 
and x1 above the line uncancelled is 16, whereof the 5 ſubſcribed and the 1 1s ſet ac 
rop ; again 3 times $ is 24, and 1 at top make 25, which is ſubſcribed, ſo is the firit 
multiplying figure done with, and the work ſtandeth as at Q, Then. $ cut off by the 
rectaugle line, and 2 the ſecond multiplying digit proceederh with , | beginneth with 
twice 6, which is 12 and 3 above the rectangle make 15 , of which 5 fublcribed in 
his place leaveth 1. to be ſer above the Rectangle, fo twice 4 is 8, with i laſt fet down, 
and 6 over him ir all make 15, which is placed as before, and fo proceeding to the 
end of the 1ultipticand by this digit 2, the work appeareth asar R, and in like manner 
proceeding with the multiplying 4, the finiſhing Paragraph is repreſented ar 5, where 
are found under the line 36149 , and cur off by the Rectangle, 5 and 8, which roge- 


ther make the product 3514958. 


Q. R 2 
8546 $546 8546 8546 
423 FT” 423 423 Common way. 
b3>; Z2:2 F1+ — 
rms — — 25638 
25639 2563.3 2563 17092 
XXX | X22 | 34184 
tg9655 2965 3614958 
32z | —_ 
36149 
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I al into 


7 ; [.1't lin? of 
2 line, and the article above, or a Cypher inſtead hereof, 2,,.74:7i5 


Example, 


&nkd nimns 
by wall 


the ordigary MANyET of A1aition, or charging the memory, when rhe numbers are * 


4 
£22 


the 


ls 


To multiply by Nepair's Bones : Alwayes Tabulate or Place the Aſultiplicand 17. To multipy 


on the Bones, and by the help of the /ndex taking the Sum of every Diagonal Square, by Nepaires 
MES. 


or K9mb0i-e, anſwering to the ſeveral multiplying figures in the 1Zulripher you have 
the ſeveral lines of production which difpole as before taughc, viz. each line one place 
nearer to the lefr hand, then the other according to the multiplying figures, and add 


them into one total, and you have the product deſired. As to multiply 16750 by 258, Example: 


the 7ulripiicard 16750 being tabulated on the Bones, and the 44»lriplees anſwering to 
2.5 and8 inthe Index, taken out are 33500. $3750. and 1 34.000. which added make 
the product 43721500. See the Bones and ndex at T. the Produttions addedat V. and 
as ſome let chem at W, 


Bones. 

LLAALAAE 16750. 16750 
21/2/21/4]Fo|/6] 33500 #1 250 

51/3/3416 = _ 
ri iAP4 , 33500 

T & 5 E|F135|25i/5| 83750 "= W 02700 

'6 6 "4125 3 © 13400 
T1 /2395 ET ks |, = 
Er 4321500 4321500 
I 624151414 TH 
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18. T mutt To multiply by the back-fide of the Bones, which ſome uſe when they would conceal 

2g 45 ogy 0 the numbers they multiply from the preſent Spectators. Firſt rabulace rhe Afulripli- 

ji 7 192 candonthe Bones as before, then turn up the Bones juſt upſide down, laying that Face 
which was underneath upward, and work with the number which here appeareth ra- 
bulated, as if it were the true number, to the product found thereby add the AMuiti- 
plier, then ſubſtract this rotal from the Adwiriplier, adding a tufficient number of Cyphers 

Example. thereto, and the Remain ſhall be the Product deſired. As in che former inſtance 16750 
tabulated on the back-ſides, will be tabulated 83249, which multiplyed into 258 pro- 
ducerh 21478242, whereto 258 added, the product and total rogether are 21478500, 
this number ſubſtratted from 258, and ſo many Cyphers adjoyned as the 44ulriplicand 
had Figures, viz. 5, leaves the former Product 4321500. 


258000co 


—_— — 


21478500 


ET —_—— OI m— Fw 


4321500 


— 


Bones were in- The uſe of theſe Bones or Rods have been ſufficiently explained by others, it were 
= 2g but attum agere to inſiſt upon it here: Only in brief, They are called Nepair's Bones 
FT fromthe Inventer the Honourable Lord of Marchiſton, they are beſt made of 7vory, or 
Wood 4 ſquare, of an equal thickneſs, about one fifth parc of an Inch ſquare, their 

length about 9 times their breadth, they are in number 10, but co have two or three 

ſets of them will be convenient, becauſe with one ſer can be tabulated bur only 4 figures 

of one and the ſame Species ; as 4 Cyphers, 4 Units, &c. but 20 or 30 Rods can ta- 

bulate 8 or 12. They have all the digits on them, and their A4lriplees ro g, being only 

They are Multi- Pythagoras's Table cut in pieces. There is alfo an Index belonging to the Rods, of the 
plication Table fame length and breadth. See more in the following Table. | 


cat in pieces. 
"The Deſcription of all the four faces of every one of the 
Ten Rods, and the Index. | 


a , 
MN 


zen 6% [OTA [ALIA [EAAD ABA 77G 
ABAVAPAR BAD ARBBAPALA VAR FOES EA EAPTEAFZ] 
P4 2,124 4% 2 4 216 47 211; 41,4 AA 
46\ 141361341 1/61/6136 i 28) 1,6115\38\A\ 6 H\44136) 141/814 38 
4 141% 1/6116 L z; ol -41% Ya ol 155 7 |L61%6 7; 
WA 6124128 ola LA ol/81/4 4 6124 \A\Yo A125 FALL 
BABAFAFABBAFAFALAR FAA EA AREAS EAVABFCAEAE 
© 6/4124 olYe AV4 AAVARE ol AV 6114 2412461 
8187175) LelE8134194) 1/6125 1S51,A} LolB614104). 14155 A 
AVAIL ALANA) VAlAVAle\ LAlALEN | 414 AL}, 
PAPAFALARPAPAHAVAR PAPA PARPABAFAHA PARRA 
PAPAPAZABPABAFARABPAFAFAFABPAFAFA BO BOAR 
FAVAVS | 414 A 4 21341243124 WACO 2 TA 
SEIY0I126\ \/IF6\Yo0l/45\ Ys VE 1516 112014125 Li olVol/s 
6 al 4\ | 6124\98135| 11411613434 Ek AABLAFAFAFA 
3161341 1312816134) 4120365) [A e634 4183414 
WAPAPA3, 61341%4|1% APABPAb L13514i% PAEALA.2 
$191,414) L/9l36Al%s) [625 9404\ 63019335) (25134 54% 


The INDE X. 


GESBSBING 


P, ob at is: 


_. ; LL ww FF &®#$ 
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Probation is here as before, to try the truth or falſhood of the work. Part icularly Pr: of Itulti” 
Multiplication performed by any of the Select Rules aforegoing, may be proved by the i*7-#itn: 
Common way. . But generally the proof of all ſorts of 24ulriplicarion may be had, either 
by Addition, Caſting away Nines, or Diviſion. 

Adaition, (eſpecially in great Aſultipliers,) is a moſt tireſome and tedious wa Y; yet By Additim , 
it is thus ſer down the Multiplicand 1o, many times as there be Units in the A7lriplicr, mt tediors. 
and add all rogether, the rotal will be the fame with the Product if the work be right ; 

As 1343 mulriplyed by 3, the Produtt 1s 4029, and fo 1s the total of that number {ſer 
down 3 times. 


1343 1343 
1343 3 
1343 


WE 4929 Product 
4029 I otal. 


The truth of this dependeth on that Theoreme, which is the very Baſis of Mulriplication, .,,y,y 
iz. as an Unit to the Multiplier, lo is the Multiplicand to the Produtt, and contra, for Therm that is 
if 6 times 4 be 24, then 1 to 4 ſhall be as6to24, and 1tos6, as 4to24. But this the Baſis of 
way of Proof makes the remedy worſe than the Diſeaſe, and therefore is rejected. _ Iltiplication. 

The Proof by caſting away 9, is to caſt 9g as ofc as may be from the Multiplicand and Proof by g un- 
Multiplier {everally, and ſet the two remains at the oppoſite Angles of a Crols; then multi- ©774n- 
ply theſe remains one into another, and if the Product thereof be under 9, ſet it down at 
another of the Angles of the Croſs,it above g.,caft away 9,and ſet down the reſidue; Laftly 
caſt away 9 from the Produf?, and the Remain thereof ſhall alwayes be equal to the 
Remain laſt before put dawn, if the work be right. As in the former Example proved 
by Aadition, the nines caſt from 1343 leave 2, which ſer oppoſite to 3 the Multiplier, 
and multiplyed thereby produce 6, and ſo much will be left when 9 is caſt from the Pro- 
dutt 4029 ſtanding on the Crols thus, 

X 


6 


This kind of Proof upon the ſame accompt it was found faulty before in Addition » Proof by Diut- 
is fallible alſo here. Bur the moſt certain and infallible proof of Multiplication , is by /19 is bejt. 
Diviſion ;, of which more in the next Chapter , wherefore to conclude this ; rake the 
two following Obſervations. 

1. If any Number be multiplyed, it is ſooften added to its ſelf as there be Units in 05/ervations, 
the Multiplier. I. 

2, If a Number be compounded of two Numbers, and that Number mulciply another 2. 
Number, the Produtt ſhall be equal tothe Produtt of that Number multiplyed by thoſe 
two Numbers. As6 is compounded of 2 and 3, let 6 then multiply 9, the Product is 
54, Which is equal to 9g, multiplyed into 2, that is 18, and 18 multiplyed into 3, 
which is 54. 
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CHAT. VEIL 
Diviſuon of Integers. 


Tviſion, called by ſome Partition, is the Compound Analyſis of Numbers, and that Diviſion whats 
part of Conjunct Numeration, whereby one Number is ſubſtracted from another 
lo often as it is contained in it, and by that means is found how many of the one Num- 
ber are contained in the other : So that the third Number, or Number artificially obtained 
by the two propounded Numbers ſhall to often contain an Unit , as the greater of the 
two given Numbers contains the lefſer, and it ſerveth inſtead of many Subſtraft10ns , of Serveth inſtead 
which and 1ultiplication , it conſiſts, and is compoſed. F 6&4 qt 
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Diviſion of Integers. Lib. I. PartT. 


Djviſion obſerverh Colfocation, proceedeth to Operation, and concludeth with Probation. 

Collocation re{pecterh the Nomenclature, and duely placeth every number in manner 
following. Firſt ſer down the Number to be divided, which 1s {ſometime called the 
Dividuum, but commonly the Dividend ; and under it at the left hand (contrary to all 
the former Operations of Arithmiertick) place the Number by which it is ro be parted 
or divided, called the /)1viſor , oblerving to ſet the foremoſt figure to the left hand 
of the Divi/or, under the foremoſt letr. hand figure of the Dividend, if the Diviſor may 
be {ubſtracted from thole figures of the Dividend, which ſtand above over them ; but if 
not, then ler the firſt lefr hand figure of the Dzvi/or ſtand under the ſecond left hand 
figure of the Dividend, and 1o in order proceeding to the right hand place all the 
other figures of the Diviſor, then draw the Decreſcent Lunular , or Seperatrix to di- 
ſtinguiſh thele given Numbers from the Number to be found by Diuiſton , which is 
called the Qrorrent, and ſometime Parabola;, Quotient is derived from Quories, becauſe 
the number is gotten by enquiring how ofren the Diviſor is contained in the Dividend. 
Parabola ariſeth, from the application of a plain number, to a given [.ongitude, that 
a congruous Latirude may be found out ; as will be more demontſtrable in Figural num. 
bers. If after Diviſo be ended, any figures be left uncancelled , theleare called the 
Remain, and denote that the Dividend could not be exactly parted by that Diviſor ; but 
there will be a number remaining, unlels the Dividend be reduced to another Denomi- 
nation - As in denominate numbers: And this Remain is alwayes to be lels than the 
Dviſor ; and diſtinguiſhed from the other figures by little Lunular or Rectangle Lines, 
like the Quotient Line ; or ſer over th? Dior with a little Line between ; as a Frattion. 
Laſtly may be noted, That to part, meaſure or compare a number , are termes uſed 
ſynonimically, and ſignifie bur ro divide that number. 

Operation hath both 1nduttion, and Perfection, The one ſometime called Simple 
Drviſion ; and the other Compound z and both preſuppole the V;viaend to be greater than 
the Diviſor. 

Induition by the helpof Multiphication Table, ſheweth how often any digit is con- 
tained in the 44lriplee of any two digits : And conſequently by 1uffrage of the ſame 
Table findeth how often the ſame digit 1s contained in all the intermediate Numbers 
that happen between ſuch 7ulriplces. 

To find how oft any digit is contained in the 2zltiplee, enter the Table with the 
Multiplee, among the Areal Numbers juſt againſt the given digit at the left ſide, and 
the number deſired ſhall be the digit juſt over the Area! Number at trop; bur if the 
given digit be found in the head of the Table, the defired number ſhall be the digit at the 
lefe fide juſt againſt the Area! number. As to find how often 2 is contained in 10, 
entring with 10, in the collateral Columne againſt 2 in the fide, 5 is found at top over 
10, as alſo againſt 2 in the head, and 10 in the perpendicular Collumne, which ſhewerh 
that 2 is contained 5 times in 10, and in like manner is found how often any of the 
othet ultiplees below or above 10 do contain 2, as 4 Containeth 2 twice, 6 three 
times, &c. 

By conſequence alſo may be found how often 2 is contained in all numbers interme- 
diate, between thoſe Aelriplees, for 3 intermediate berween 2 and 4. ſhall contain 2, 
but once and a half part more, and 5 intermediate between 4 and 6 ſhal] contain 2. 
bur twice and a part more, all intermediate numbers never exceeding the precedent 
Hultipiees by an Unit, bur only by a part or parts: for where there is bur one number 
intermediate there will an Unit remain after the integral content is ſubſtracted ; where 
two intermediate Numbers are, 1. will remain over the firſt intermediate number, ard 2 
over the ſecond, and fo accordingly in the reſt. 

Complete Operation proceedeth firſt to divide by digits and Articles, and afrerwards 
by mixt numbers ; and meirner the common and {elect way of proceeding is conſi- 
derable. 

The Common w2y to divide by digits is, after the given numbers are placed as before, 
begin at the left hai, and ſee how many times the Diviſing digit can be raken out of 
the figure of the Dividena ſtanding over him, or to the left hand thereof, if the Diviſing 


digit ftand not under the firſt left hand figure of the Diviaend, and having found how 


often this Diviſor is contained in ſuch figure or figures of the Dividesd, fer beyond the 
Quotient line a figure ſignifying how often ; as 1 for once, 2 for twice, &c. then ſub- 
ſtract the content of the Dyviſor ſo many times as is {et down in the Quoriext from the 
Dividend, and let the Remain if any be over the figure of the UP;ividend, where it was 
left remaining, alwayes cancelling with a daſh of the Fen the Diviſer when done with, 
and thoſe figures of the Dividend whence any thing was taken, then ſet down the Di- 


z3ſ0; one place nearer to the right hand, and thereby get another Qwcriers figure, and fo 
proceed 
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proceed as beforeto the end of the Dividend; and ſo many times as the Diviſor may 
be ſet down in the D:viſion; to many figures or cyphers will bein che Quzrtienr. 
Example. To divide 3762 into 3 equal parts, the numbers being ſer as at A. inquire 
how many times the Dzviſor may be had out of 3. the Dividend figure over him, and 
finding it may be taken once, place 1 in the Qzorient,and ſubſtratting once 3 out of 3 there 
is © remaining ; then cancelling the 3 at top, and the Dzviſor, the work ſtands as ar B. 
Then placing che Dz:vifor under 7, and inquiring as before, 2 is gotten and {er in the 
uotient, and twice 3 Which is 6 ſubſtracted from 7 leaves 1 remaining , as art C. 
Again placing 3 the Divifor under 6, by like inquiry is found 5 times 3, which is 1 5 
:0 be contained in 16, therefore 5 is placed in the Quotient, and abating 15 from 16. 
leaves 1 to be ſet over 6, and the work appearsasat D. Laſtly, 3 placed under 2 by 
inquiry as before, 4 is obtained for the Quotient, which multiplying the Diviſor 3 pro- 
duceth 12 to be taken from the 12 before left of the Dividend. So there remains 0. 
And the Qz2;ent is found ro be 1254, which is the third part of the given Dividend 


3762, and the Compleat work ſtands as at E. 


E D C B A 
xz(oRemainer | Xl L 
Dividend 376 2(1254 Quotient. 3762(125 3762(12 3762(t 3762( 
Divilor 3333 33.3 3F 3 3 


In like manner procede to divide by Articles, dividing the Dzv4dend by the ſignifying 
figure of the Article, for the C.yphers do but only keep place, and are beſt ſer as in the 
third Sefion of this Chapter ; though with young Beginners they are ſet down as in the 
Example following to divide 1762 by 30 where the Qzotient is 58, and 22 remain, as 
at F. 

F 

(2 22 
Dividend x76(2 (58 Quotient or 58-- 
Divilor 390 7 


y 


HF. 


The Common way to divide by a mixt number is ſomewhat more difficult, yet is the 
former Method ſtill oblerved, in placing the numbers and finding out the firſt Qrorcevr 
figure only with this difference, that when the Dzviſor was a ſingle digit or article, the 
lame Quoreent figure is to be as big, as could be ſubſtracted- from the figures of the 
Dividend, to the left hand thereof ; now the firſt lefr hand diviſing figure is to be raken 
no oftner from the figure or figures ſtanding over him than thar allo every following 
figure of the Diviſor, may be taken ſo ofcen out of the figure or figures thar ſtand over 
them, or are to the left hand of them, by borrowing as in Subſtation, to ſupply the defi- 
ciency thereof ; and though ſometimes the fir{t figures of the D;jvi/or will ſeem ro leave 
roo much behind, yet the 2*or 3* figure may want: So as it will be convenient to reckon 
in mind a little before Operation whether the juſt figure be taken, which muſt never be 
above 9g at moſt, nor under ſo many times as the Diviſor is contained , for then will 
tne Remain be greater than the D5v:ſor, which is not to be {uffered, 

Examjle. If 34633 were to be divided by 12, the numbers placed as before, and 
ſeeking how often 1 is contained in 3 there is found 3, if 1 were fingle, becaufe i di- 
videth nor, bur being ioyned with 2, if 3 ſhould be cancelled there would be bur 4 
lefr, and then thrice 2 which is 6 could not be taken from 4, therefore 1 is to be taken 
bur twice out of 3, and the remaining 1 ſet over 3, and 2 is fer in the Quoriext as ai 
GG. Then ſeeing 1 1s taken but twice out of 3 the other figure of the Divi/or,, 2 mult be 
taken but twice, which is 4, from 4, at top reſterh ©, to be ſer down becauſe of 1 to the 
lefr handas at H, Then ſetting the Divi/cr down again, and enquiring how many times 
1 May be had out of 10 is found bur 8, becauſe there will nor elſe be enough lefr ro 
taxe the other figure of the Diviſor ſo often our of the remaining figures to the left hand 
therefore taking 8 for the Quotient out of to at top, reſteth 2 ro be fer over o, as at 
I. And 8 times 2 is 16 inlike manner taken out of the figure over him, that is out of 
6 Cannot, but out of 16, borrowing 10 there remains 0, and the borrowed 1 out of 
2 reſts 1 as at K, moreover removing the Divifor, and by inquiry as befo:e, 8 is found 
again for the Qr9tient, and twice 8 taken from 23 leaves 7, asat L, Laſtly, Remo- 
ving the Divi/o;, and ſeeking rhereby as before, 6 is found for the Ounrjerr, raken 
from » leaves 1, and twice 6 is 12 from 13 is left 1 remaining, when the Diviſion 1 
ended at M. where the work is complear. 
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the Dividerd When the Dividend is lefſer than the Diviſor ſet the numbers in manner of a Frattior, 

be leſs th. #6e wx ith a right line between them ; For as no Subſtrafion in Abſtract Integral Numbers can 

” be made of a = Number from a leſſer ; ſo can no lefler Integer be divided by a 
greater in Abſtract Numbers, but the further practiſe therewith muſt be referred to 
Fractionary or Contract Operations; As 15 cannot be divided by 16 in whole Num- 
bers, but may be ſer thus *5( . 

Cele? waig The Select way of Dzviſion conſiſteth either in certain brief Rules, or other choice 

of Diviſion. Methods of proceeding, bettering, or abbreviating the Common way ; comprehend in 

the 18 Settions following. 
r. If the P!- Firſt, Todivideby an Unit with Cyphers, as 10. 100. 100. &c. Cut off from the 
wh or be 1. with - 1,.,;dend to the right hand, fo many figures as there be Cyphers in the Dzviſor, and 


— place the figures ſo cut off over the Diviſor in form of a Frattion; as 3423 divided b 
Example. 10, the Quotient is 342 *,, and by 100. 34 *.. | 
The Ground The Reaſon of this Rule, and ſeveral others, is grounded upon that Theorem, That 
thereof, an Unit neither multiplyeth, nor divideth, for once 2 is but 2 ſtill; aud if application 
be made of 1 to 2, it may be had out thereof twice ; and the like it is with any other 
Number beſides 2. 
2. If alike If there be a like Number of Cyphers in the Dividend, and Diviſor , and an Unit 
_— fer the only figure of the Divyſor cut off the Cyphers by a perpendicular ſtroke of the 
= Pen: and the reſidue of the Dividend to the left hand ſhall be the Quoriene. Bur if the 
Diviſor be more than 1, dividethe remaining figures of the one by the Remains of the 
Example. other given number, as 3400 divided by 100 gives 34 in the Quorient thus |? 5, and 
84800 divided by 12 gives 29 thus. 
X 
b7=) 
348; Co(29 
_ 
» 4 


3. If Cyphers If the Diviſor only have one Cypher to the right þand or more, as it happeneth in 
be at the right Articles. Place the Cypher or Co under the right hand figure or figures of the 
band of the Vi» Djvidend, and divide all the way by the ſignifying figure or figures of the Article unto 


Ur, the Cypher or Cyphers before ſet down, and the Div1ſion is done ſtriking away the 
Example. Remainer, as in the following Examples, 20 being Divi/or to 8401, the Cypher of 20 


is ſer under 1, and 840 is divided by 2, and the Qzorzent is 420.*,, as at N. 800 divi- 
ding the ſame Dividend, Quorient is 104-3; as at O, and 150 dividing the ſame Divi- 
dend, the Quotient 56: -,-, as at P. 


yy 


Z 


' 39 
N $84e|1(420 O 8140I(10 P 84911(56 
2220 8 800 xX550 
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4. If a Cypher In Diviſion, If a Cypher at any time be taken in the Quotient (which happeneth 
be taken in the when the -6% we being ſet down cannot be taken once from the numbers ſtanding over 
ce. him) then forthwith cancel the Diviſor, and remove him one place nearer to the right 
hand, and meddle with none of the Dividend figures, and if this be foreſeen the ſetting 
down the Dijviſor may alſo be ſpared by placing the Diviſor two places nearer to the 
Example. right hand : Nevertheleſs o muſt be ſet in the Quotient. As to divide 1340 by 13 at the 
| ſecond ſetting down the Divjſor, 13 cannor be taken out of 4, wherefore o being er 
in the Quotient the Diviſor is cancelled, and ſet down again, without altering the Di 


dend, becauſe nought was taken therefrom. 
[ 


Aa (1 
x340(1 x340 (10 xX342(103 Quotient 
EZ T35 E33F 
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When 


Chap. VII. 


When ir happeneth in Dviſion that by multiplying two digits together, there ariiech 
an Article, meddle not with the digit of the Dividend, ſtanding directly over head, but 
goto the placeof rh2 Article. As in dividing 853 by 24, in the ſecond enquiry twice 5 
will be 10, wherefore cancelling the 1 of the 1 3, the 3 is left, likewiſe 4. times 5 is 20, 
which taken from the left hand 3 of the 33, leaveth 13 remaining. 


Diviſion of Integers, 


When individing Numbers at the right hand, it happeneth that the Diviſo7 hath cur off 


all the figures of the Dividend, fo thar there remaineth nothing on the Dividend but 
Cyphers ; then to the right hand of the Quorienr adjoyn ſo many Cyphers as are yet re- 
maining to the Dividend, without any part of the Diviſor ſtanding under them , and 
the work is finiſhed. As 3654eco divided by 180 or 18, will declare by the following 
Operations. 


3654000(20300 36540c0(203009 
1888 © xX888 
Zx Xx 


To take the half of any Number called Mediation , Bipartition, or Diviſion by 2, if 
the given Number conſiſt of even figures begin at the lefr, or right hand, it matters not 
which, and take of every figure retpeCtively the half, and ſubſcribe under the fame 
figures. Bur if any figure be odd, the beſt way 1s to begin at the left hand, and take 
the leaſt part next the half of the odd figure, and augment the ſucceeding figure by 10. 
As to ſubſtract the half of 42983, thus thehalfof 4 is 2, of 2is 1, of g is 4,0f 18 is 
9, and of 3 being the laſt 1 7. So is the full. half thereof 21491 :. 

In like ſort it may beaccuſtomed to take the third, fourth, fifth, ſixth, ſeventh, eighth, 
and ninth parts , of any number , and ſome of theſe alſo may be otherwiſe obtained 
ſooner than to ſet down the Dzvj/or lo often asin the Common way of D:viſion, for Tr:- 
partition is but Diviſion by 3. Quadripartition to divide by 4, &c. Exemple, to take 
the third part of 3687, the fourth'part of 5460. | 


X22 
 F$46@(1365 Com way. 
1365 Quotient 4444 | 


4 )5460 


——— 


3.)3687 z 
— 3687(1229 


1229 Quotient. 3333 Common way 


QOuadripartition, or to divide by 4, may alſo be thus performed by half the half of the 
given number, as in the former inſtance 5460, halfis 2730, from whence half abated, 


leaves 1365 the quarter part as before : 
4) 5460 
X22 
a) Gori _ 5469(136s Com. way. 
4444 


2) 1365 Quotient. 


Qrintipartition, or to divide by 5 may likewiſe be effected thus, double the number 
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Example. 


8. To divide 


by 4. 


Example, 


9. To divide 


given, and cut off the right hand figure or cypher; if any figure be cut off, rake half ? 5 


that figure. So 2340 doubled is 4680, from whence © cur off, leaves 468 the fifth part 
thereof, Soalfo 4569 parted by 5 gives 9132. 


$2456 9 
5) 2340 2349(468 Com. way. O13 " (4 
Quotient. 463'o 97F ge. 1K 456 9 (913 Com. way. 
Quotient, 913| + FFF 
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19. To divide Sextipartition, or to divide by 6, alſo may be thus done ; take half the third part of 
by 5. the given number. As to take the ſixth part of 3684, the third part is 1228, half 
Exam 2. which is 614 the number ſought. 
6) 3684 
— 2 
3) 1228 Third part, 3684(614. Com. way. 
— 666 


2) C24 Crnar. 


11. To divide Ottipartition, Or to divide by 8, is but to take half the quarter part of the given 
Number, as to get the eight part of 5466, the quarter part & 1365, whereof the half 


by 8. 
nts is 682, and one half the queſited number. 
8) 5460 
| 62(4 
4) 1365 Quarterpart. 5460(682 Com. way. 
$88 


2) 682; Quocien. 


12. T divide Nonupartition, or to take the ninth part of a Number, is to take the third part of the 
third part of the given Number. As to divide 5463 by 9, the Quotient will be 607. 


by g. 
Example. So will the remain, if the third part of 1821 be taken, which is the third part of 5463. 
9) 5463 
3) 1821 Third part. 546 3(607 Com. way. 
; 999 
3) GOT Quai 


From hence it follows, that to divide by 20. 3o. 40. &c. 200, 300, 400, &c. after 


. To divid 
- +42 yg wet Cyphers are placed, as Scttion 3. above, the half, third, fourth part, &c. of the 


by 20, &Cc. 
remaining figures of the Dividend may be taken, As to divide 45156 by 50, when is 
Example. ſet under 6, the fifth part of 4515 is taken, which is goz, and fix fries are left 
remaining. | 
50) 4515/6 
O 45x5(6 (903 Com. way. 


I3F © 


903; Quotient. 


14. T6 dvide When any ſquared number of nines is given to be divided by the number of nines 
by Nines. whereof it was produced, place the Dijvi/or under the right hand places of the Dividend, 
add them together, and from the total cut off all the Cyphers ; the Remain ſhall be 
Example. the Quotient. As to return 99980001 being the ſquare of 9999 into the Root , I add 
9999 Þ 99980001, and the total is 99g9goooo, which 4 Cyphers cut off, the Remain 


is the Root. 


999 $0001 289 
9999 ' 48988 
——_—_— 99799 
Radix 99999999 298888 
c—_— +887999 
9998299 (9999 Common way- 
9999999 
FLL-LL4 
999 
4 


To 
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To cut ſhort the borrowing work m the top figures in Diviſors conſiſtins of many 
figures (a moſt commendabie practite) do rhus, afrer the numbers are placed, and the 


ot Quotient figure found out as before, then begin with the right hand figure of the }, 


{Civijor, and rake him fo many times as the quotient figure denotes from the figure that 
ſtandech over him if ir may be, if nor, borrow in imagination One, or more Tens, as 
occalioti is, thar Subſtract;vz: may be made, and place the remain at top as before, then 
take the next figure of the Uiviſor and do the like wich him, adding in for every 10 
borrowed before 1, and {o proceed toward the lefthand with all the diviſing figures, then 
ſer down the DPiviſor again, and reiterate this manner of work till the Diviſion be 
ended. 

As to divide 10816010 by 1234 when the numbers are placed, and 8 found for the 
firſt quotient figure, then beginning at 4, and taking him 8 times, which is 32, becauſe 
but 6 ſtandeth over 4 cannot wholly be taken withbut borrowing 3 tens, but 2 may 
be taken out of 6, and leave 4 at top, or reckoning entire 3 2 may be taken out of 36 
and leave 4, either way 3 isreferved to be added in the next place. Then coming ro 
3 in the Djvi/or, and taking 3 times 8 which is 24, with the former reſerved 3, make 
27, Which are to be taken our of 1, but cannot without borrowing 3 tens again , and 
then 27 out of 31 leaves 4. to be ſer at rop. Apain 2 in the Divi/ſor multiplyed into 8 


in the quotient, produce 16, and 3 before borrowed is 19, where but 2 tens need be 


borrowed, and out of them and 8 in the Dividend which are 28 if 19 be taken there 
will remain g.'Laſtly 1 taken 8 times, and 2 laſt borrowed added make 1 o, which abated 
from 10 at top leaves o, not {et down becauſe no figure ſtandeth to the left hand there- 
of. Sois the work with the firſt ſetting down the Diviſor ended, Then the Diviſor 
removed one place nearer to the right hand , and the like work reiterated cill the 
whole Djviſi92 be ended, the Quotient is 8765, and this work thus performed hath 1 3 
figures lets at top than that wrought the Common way, and much more will it ſhor- 
ten great Diviſions, and after a little practiſe be as ready and facil as the other. The 
ſeveral Paragraphs of the work, at Q.R. S. T. are further Exemplary. 

F 

26 


178 

Q R 6 S 6 F 20CT 
80 gol &or T9434? 
944 | 5442 94427 94427 227427 

r0$19010/8 10515010879 robrforo|875 To8rf010(8765 xcogrforc(8755 
1234 iI12344. 223444 © 42274444 1234444 

123 1233 1z333 T2773 

Tz 127 122Z 


T r 


Some to favour the memory praQtiſe the /r4/ian way, to multiply the Diviſor by the 
ſeveral quotient figures as they are found, and accordingly ſubſtratt the ſeveral ulri- 
plees from the Dividend one after another - And they place the numbers moſt conve- 
niently in this form. viz. The Dividend between two Parallel Lines, to the right hand 
whereof the Quotient beyond the Decreſcent Lunular, as before; and to the left hand 
beyond an Inereſcent Lunular the Diviſor ; and to repreſeat the place of the firſt figure 
of the Diviſor, under the Dividend a Cypher, and when a quotient figure is gotten , 
and the oo multiplyed thereby, this 44«riplee is firſt ſet down under the Dividend, 
and ſubſtracted, and the remainder ſet at top, then another Cypher is placed under the 
Dividend to denote the remove of the Diviſor, and ſo another quotient figure obtained, 
the proceſs is as before, only in ſetting down the ſeveral Multiples, there are two 
formes ; the one as at V. and the other as at W. The firſt of which is the foregoing 
Example, wherein the ſeveral Paragraphs of the work are diſtin&. The other in divi- 
ding 144980099 by 1798 containeth all the difficulties this kind of Diviſion can have, 


and 1s let entire, 


Numbers ready for Work. Firſt Paragraph. Second Paragraph. 
80 

Diviſor. Dividend. Quotient. 944 $442 

1234) 10816010 ( 1234) ro&#r&010 (3 1234) 298 15010 (87. 
©} Oo [os 

3 g-8-72 78 g-8-7-28 = 

—— — 8-6- 34 

9872 9872 
8638 


Third 
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16. The way 
cailed the 
Italian way 
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17. To divide 
and ſet the 
Remains below, 


Example. 


Diviſion of Integers. Lib. I. Part 1, 


Third 6 and Fourth Fo Paragraphs. 
Son & cr 
Sg 44277 $4477 
1234) XYo8xrG60oXr0 (876 1234)To081f0Xr0 (8765 
OOO [oS oYN! 
678 9g-8-7-28 4 $678 9g-8-7-2840 V 
8-6-3/c/ — 8-6-3'0!7/ 
9872 7-4 9872 7-4/1 
8538 8638 6/ 
7404 7494 _ 
6170 Io816010 Proof. 


In this Example the figures of each Iultzplee, are marked with a little line for the 
plainer evidence, though not needful , the following Example is plain withour, 


(1 
673(6 Remain 


22422 5(7 
Diviſer. 1798) x44982999 (80634 Quotient. 
©9999 
43608 14384. wW 
©000 
14384 10788 
©0009 5394- 
Multiplees 10788 7192 
5394 —_— 
7192 144979932 Total of the Multiplees, 


167 Remainer added. 


Proof. 144980099 Dividend Returned. 


Some not only when they have enquired, and obtained a quotient figure, multiply 
the Diviſer thereby, and place the 1ſulriplee underneath for Subſtrattion, as before , but 
alſo ſet what remaineth after S»b#ra&5or beneath the ſame A1ulriplee without cancelling 
any- figures, and then having the Divjſor in a moveable piece of paper to apply to the 
Dividend at pleaſure, they enquire from thoſe remains with the reſidue of the Dividend, 
for another quotient figure, and ſo continue the work till the Diviſion be perfected. 

As to divide 34636 by 12, the firſt quotient figure is found to be 2, whereby 12 mul- 
tiplyed, the 2ulriplee is 24 , which ſubſtracted from 34, leaves 1o to be ſubſcribed, 
then apply the Diviſor in the moveable paper to 16 the remain, and 6 in the Dividend 
next to it, and 8 may be found for the quotient , and ſo the like is done with the 
ſeveral remains after the ſubſtraftion of 96, 96 and 42 the Products of the Dzviſor 
multiplyed by the Quotient figures, and the laſt remaining 4. is left at the botrom 


alone thus, 


Diviſor, Dividend. Quotient. 


Proof 
12) 34636 (2886 
_ 2 4 
6882 24 95 
Pr gr ogy 96 
24 10 72 
96 96 ICIS 
g6 34632 Total of the Multiplees. 
72 __ 4 Remain added. 
g GIIER 
34636 Dividend returned. 
7 — _ 
72 
Remain 4 


In 


1. 


he 


Chap. VIII. Diviſion of Intevers, 


In this manner of 71/6: there be divers, for the more ready finding the cuotient | 


fizures multiply the Czv4/07 by all the 9 digits, and fer a Prick or Cypher under thas 


fioure of the 1:v1dend which the right hand tigure of the D;vj/or ought to ſtand under ; 


lo it may be pretently diſcerned which of the teveral Multiplicarions of the D:vi/or 
may be lubſtracted from thole figures of the Dividend ſtanding from the prick or cypher 
roward the left hand ; and che digit producing that Aſz/rip/ze is to be ter in the Quo- 


tient. 4s to divide 58685 by 24, the firlt pricked figure is 8 next to 5. becautc there =: 


ſhould ſtand the right hand figure of che Diviſoz, and amongſt the mulciplyed num- 
bers is found 43 next lefler ro'58 the pricked number, which is to be ſubſtrated, and 
2» which begot the flame 458 fer in the Quotient, the remaining 10 is {ublcribed, then 
pricking the next figure of the Dividend, and applying the Diviſor in the moveable pa- 
per thereto, With the remaining 10, which is 1c6 the next lefſer number thereto amons 
:2e multiplyed numbers is 96, which therefore is to be ſubſtracted, and , ler in the 
(Quotient, becauſe g6 is 4 times 24 the Dior, and ſo proceeding the quotient is found 
:0 be 24-5, the Remain 8, andthe work ftandeth thus. 


Diviſor Dividend Quotient 


2411 
4.8 2 ; 
72/3 ; q Proof. 
4 4) $5688 (2445 
120i5 
144|6 49 48 
ws 96 
192'8g 10 96 
21619 | 96 120 
10 $8680 Total of the Multiplees. 
96 8 Remain added. 
12 | 58688 Dividend returned 


120 — 


Remain. 8 


. 
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Others in ſubſcribing the remaines afcer Subſtraftion, pull down and adjoyn the re- 41 
maining figures of the Dividers to the right hand : and others never underwrite the Variety. 


multiplyed Products, but having them' in a looſe paper, apply them as they do the 
Djvijor, and ſublcribe the Remains only. Examples of both formes appear in the 
Diviſion laſt before mentioned, 


Remaining numb, of the Dividend Remains onl 
pulled down. ſubſcribed. 
a 24.) $0 049 
4 8 IO E 
I 0.6 85 10 
96 wt 
12 
10.88 
96 Remain 3 
I 2.8 
I20 
Remain 8 


E xampl OS. 


To divide by Nepair's Bones , Set the Divi/or on the Top of the Bones, then ſhall 18. T5 divide 


you have the Divi/or multiplyed by all the 9 digits, out of which you may chuſe ſuch *y Nepair's 
convenient numbers to ſubſtract from the Dividend (according to the ſeveral imagined Bones, 
{ettings down ofthe Diviſor, noted by pricks on the Number as was mentioned in the 
laſt variety) which will be the next leſſer ro the Numbers fo pricked, and the [ndices of 

[. fuch 


=] Ke - 4 aut l 
1 woHh 2H Diviſion of Integers. Lib. I. Part I. 
[IN | F. carlo, fuck ſubſtracted numbers, areto be ſet in the Quotient. As to divide 1356788 by 5678, 
"WY the Dijvifor 567815 tabulated on the Bones, and the ſeveral ultiplees taken out, and 7 
|| in the Dividend pricked, where the right hand place of the Divi/or ſhould fand ; the 
by 6 next leſſer number to 143967 in the Dividend, among the Aultiplees is 11356, which 
iy. | hath 2 for the [adex, therefore 2 placed in the Qrorienmt, and ſubſtraction made, $ is 
hy | pricked in the Dividens, and among the Aultiplees 22712 is found to be the next leſſer 
MI) ro 26118, Which remain to the laſt prick of the Dividend, and the Index of 22712 is 
[1/8 4 to be ſet in the Quotient. Laſtly the right hand 8 in the Dividend pricked, and 
"MF finding the next lefſer number to 34068 to be the Multiplce of 6, this is therefore ſer 
[108 | inthe Qzorijent ; and after Subſtraction nothing remaineth. As here appeareth, 
WH TAG AA 5678 "IN 
WS! | AFAFES 11356 5678) 1396788 (246 
"4 3 E71-3/1]24] 17034 h 
Wil, Wow! 4 5124813) 22712 . Ex356 
30 5 515515138] 28390 2611 
WW Fa 3-313-6 9AS 34068 | ag "onas 
| if | 714513219516) 39746 es. Ho 
F |; 3 15\/312424| 45424 3406 
With | [ 9 45154194124] $1102 | 24068 
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General Prof Probation 1s the Proof whether the Operation be true or falſe, and is either general 
of Diviſon. or particular. 

General Proof is for any kind of Diviſron, and this may be effected three wayes. 

Firſt by Subſtratton. For if the Quotient be ſubſtracted from the Dividend, ſo many 
times as there be Units tn the Diviſor, there will remain at laſt no more than the remainer 
of the Diviſion, if the work be well wrought. As in the former iuftance, pag. 3r. 
where 3762 is divided by 3, the Qworient is 1254. lt therefore 1254 be taken 3 times 
from 3762, there will o remain, as on the Diviſion. 


al _ . 


By Subſtraciion 
moſt (ednnus. 


3762 Dividend. 
1254 Quotient abated 


| 2508 Remain. | Xx(0 
| 1254 Second Subſtraction. 3762(1254 
#! Ah | 
| | | | 1254 Second Remain. | 3 
| I 254 - Third Subſtraction. 


o LaſtRemain. 


moon bs 4 This isa moſt laborious, and therefore an uſeleſs way of trial, yet the truth of this 
| ora hel is grounded on the Theorem, which is the foundation of Diviſion, viz. The Dividend 
tothe Djviſor is as the Quotient to an Vrit, and contra. For if 20 divided by 5 give 4 


Diviſion. 
Pr in the _— : then 20 to 5 is aS4 to 1, andi to4 is as 5to 20. 
Proof by 5 w= Secondly, Diviſion is commonly proved by caſting away nines thus. Caſt away 9 
wan from the Diviſor as oft as may be, and place the remain ar one Angle of a Croſs, and 
the remain,after 9 in like ſort is caſt from the Quorient, place at the oppoſite Angle, then 
S multiply both theſe remains together, and to the amounting number add the remain of 


the Diviſion if any, and if the total be under g, place it at another Angle of the Croſs, 
but if above 9, caſt away 9g as before, and ſet down the reſidue. Laſtly, caſt away all 
the nines from the Dividend, and ſet this laſt remain oppoſite to the remain laſt before 
ſer down ; which if the work be right will be equal thereto, otherwiſe not. As in the 
ſecond Example before, the Diviſor 30 leaving 3, and the Quzorient 58 leaving 4 when 
the nines are rejected ; theſe 3 and 4 multiplyed produce 12, which added to 2 and 2 
the remain of the Diviſion maketh 16, from whence 9g caſt reſteth 7, and ſo much will 
be left when the nines are caſt from 1762 the Dividend. 


1 2(2 
3 K 4 x76(2 (58 
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Chap. Vil: Diviſion of Integers. 29 
This kind of Proof for the uncertainty before noted in Aadirion is laid by. | 
Thirdly, as Addition and S:b/t- ation ; SO are Multiplication and Dzviſion, mutually Prorf of Halti- 

> mo{ exceilent and infallible proofs of each other. A ns by 
Aultiplication is proved by D:wifion thus. Divide the Produtt by the Malriplier, iviſicn. 

and the Quotient will return the fulriplicand z Or contrarily the Product divided by the 

Atultiplicand, the Quotient ſhall return the 7Mulriphier when the work is duely wrought. 

As for inſtance in the Example of the 16 Section of the precedent Chapter where the 

Progdutt is 364958, the Multiplier 4.23, the Multiplicand 8546. 


—_ 


15 255 
2 2042 . 15553 | 
E209 ©5033 7... . Quotient a BY alfa” uoticnt. 
Produt, Dividend 441475(2545 yy tripticand, ProduBt, Dividend 35rqg56( 423 Maleipics 
Muitiplicr, Diviſor 4232; gee Multiplicand, Diviſor £54656 : 
4222 C544 
44 C5 
Diviſion on the contrary is proved by Multiplication thus. Multiply the Quorient by the Prof of Divi- 


Djviſor, and tothe 1/7:ltiplees add the Remain of the Diviſion, if any be, the total Pro- _ OE 
Gt ſhall be equal to the Dividend, if the Diviſion be right. As for inſtance in the [aft Sperry 
Example of rhe 16 Section of this Chapter where the Dividend is 144980999, the 

Liwſor 1798, the Quotient 80634, and the Remain 167. 


M ulciplicand. 80634 Quotient. 


Multiplier, - T9708  Diever. 
645072 
757007\ Remain added 
5644356 
806341 | 


@m—— 


Product. 1449%:099 Dividend. 


From hence flow theſe two ConleQtaries. Firſt the 1ultiplicand may be known if ConſeHaries 
the Multiplier, and Produtt be given; or the 1ulriplier if the Multiplicand and Produtt : from hence. 
By dividing the Product by the other given Number. As above in the Proof of " 
Multiplication, 

Secondly, If the Quotient, and Diviſor be given, the Dividend may be known by os 
Mulryplication of the one given number into the other ; as above in the proof of Djviſon. 

And if ſuch numbers were queſited, the queſtions may in like manner be refolyed. 


Examples in Queſtions of Multiplication and Diviſion. 


1. What number was that which multiplyed by 15, produced 1 380 ? Queſtions in be 
Anſwer, 92. fox 1380 divided by 15 giveth 92 in the Quotient. pay ry | 


2. What number being divided by 15 will give in the Quorient 92 ? 
Anſwer, 1380. for g2 multiplyed by 15 will produce 1380: 


3 92 
Operations. t389(92 Quotient. 15 | 
FF ; 
X 460 = | 
92 , 


I 380 Product. 


Particular Proof of Dj-;/5on is peculiar to ſome particular methods of Operation: Particular 
and wii) not ſerve for all forts of Diviſion. And ſo the Diviſions wrought according Proof of Di- 
to the 16, 15, and 18. Sections of this Chapter may be proved by Adajtion ; for the 
leveral 2Zuriplecs added together with the Remain of the Diviſion if any be, will in- 
fallbly return the Dividend ;, and all the ſelect wayes of Diviſion» may be tryed by 
the 'ommon way 3 as in the Sections before may be ſeen, and therefore needlels here 
to be repeared, only for a Cloſe to this Chapter, and alſo to this firſt part of this Book, 
concerning /ztegers, take thele few Obſervations and Theorems following. 
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Obſervations 
and Thenems. 
I. 


Diviſion of Integers, Lib. 1. Part I. 


1. If a Quantity, either Magnitude or Number, be made of other two Quantities by 
their Multiplication, the one of them being the Fa&or, will meaſure (that is, evenly di- 
vide) the ſame Quantity made by the other, (being the other FaQor. ) As 20 made of 
4 into 5, the one of them will meaſure 20 by the other 4, and ſo will 4 meaſure the 
ſame 20 by 5, For the meaſureof 5 is 4 times in 20, and the meaſure of 4 is 5 times 
in 20. 

2. If a Quantity, either Magnitude or Number, be made of two other Quantities by 
their Multiplication, it is all one whether any other Number be divided by that one 
Quantity, or by thoſe other two Quantities. As if 20 made of 4 and 5 as before, di- 
vide 60, the Quotient is 3, ſois itall one if 60 be divided firſt by 4, and the Quotient 
therecf 15 by 5, for this laſt Quotient will be 3. 

3. Frattions ariſe from Diviſion, when the Dividend is lefler than the Diviſor , or 
cannot be evenly meaſured thereby, a Frattion will remain. As ſeveral Examples of 
Diviſion, pag. 31. and elſewhere demonſtrate. 

4. When the Quotient and Djviſor are equal, and nothing remain on the Diviſion, 
the Dividend is a ſquare number, and the Dzv1ſor the Root thereof. As in the inſtance, 
Sect. 14. of this Chapter 99980001 is a Square Number, and ggg9 the Root, De 
quibua in ſuo loco. 
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CHAP 1 
of FRACTIONS. 


Neegers diſpatched in the former part of this Book. The next ſort of Homogeneal 
I Numbers to be examined are Fratt1ors, ſometime called Fragments, ſometime Parts, 
ſometime Broken Numbers. This ſhall be done generally and particularly. 

In general, it is requiſite; ro know what they are, whence they come, and how to 
expreſs them, 

By what paſſed before Chap. 2. pag. 5, and 6, Fra#ions may be underſtood to be 
Broken Numbers, , or broken parts of a Whole Number, extending infinitely under an 
Unir as /ntegers do above. 

They ariſe from the Diviſion of their Integers, as was obſerved in the laſt Chapter 
before, and in fumm are expreſſed with the ſame Notes or CharaCters, as the Integers 
from whence they come. Thoſe arifing from Abſtrat# Integers are firſt to be treated 
of ; and the proper ſubject of this Part, where Frattions without any other note of di- 
{tintion are to be taken for ſuch. To proceed then, 

Frattions as they are broken numbers, fo are they brokenly expreſſed, verbally, or 
in writing, by two termes or numbers, diſeCted as ir were the one from the other, but 
Integers are uniforme. 

The two termes or numbers expreſſing a Frattor , are by fome ſer one before or 
over the other, with a Colon between them. As Two thirds thus, 2 : 3, or thus - 


but the moſt uſual form is to ſer them one over another, with an interjacent line. As 
Two Thirds thus, -. 

Of theſe two termes, the neathermoſt under the lire, or to the right hand of the 
Colon, denoteth the Unir to be divided into ſo many equal diviſible parts, and is called 
the Denominator, * As if it be 2,itnoteth the Unit is parted into halfs, if 3 into thirds, 
if 4 into fourths, &c. 

The uppermoſt, or foremoſt to the left hand, Nheweth how many of thoſe parts into 
which the Unit is broken, are ſignified to be contained in, or taken from the content 
or value of the Fration, and this is called the Numerator, and ſometime Nominator. 
So that the Numerator alway containeth the number of the parts ſignifyed by the Fraftio: ; 
and the Denominator the greatneſs of thoſe parts. : 


ur b 
"A 


Fratiions next 
to Integers to be - 
dealt with. 


FraFions what 
they are, 


Mhence they 
ariſe. 

Abitra& Fra- 
Finns firſt trea- 
re 1 of . 


Broken Num- 
bers brobenly 
expreſſed by 
2, Terms. 


Which of them 
Numerator, 
and winch 
Denemthater. 


As in 2, the Numerator 1s 3,the Denominator 5.,and the Fradtjon fignifieth three parts of Exwrple. 


any one ntegey divided or broke into five equal parts, which content may be demonſtra- 
ted by ſuppoſing the Unit or Inreger to be the line a. e. equally divided into 5 parts, 
the Diviſion made by o upon the line toward a. ſhall be equal to the Frajon 3}. of that 
_ and the reſidue of the line marked with o. e, ſhall be *, and make up the whole 
ine, &c. 


3 2 Numeritof. 


Q 
a jj! e | 
5 NDenominator. 
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42 | Of Fraftuns, Lib. I. Part II. 


Inlurging the From hence it appears. The more the Denomnator is increaſed, the farther is the 
Deny1ina'9r & value of the Frattion fromthe whole Number or Jztcger, and the more the Numera- 
ewna oxf } tor is augmented, the nearer is the value to the whole. Again the Numerator may 
TT. be inlarged till the value be more than the whole, and contrary wile the Denominator 
may be diminiſhed till the Frat#:on become an Unite or more ; but the Denominator 
though never ſo great, yet will ever import a part of the 1ztegcr, though never ſo 
ſmall. For every Fra#tion if the Dezommaror be increaſed is lels, and if decreaſed is 
The Principl, greater in quantity. All rhis dependeth on that fundamental priuciple. Such propor- 
» which the tion as the DMumeratoy beareth to the Denominator, the ſame bearech the parts ſigni- 
effe# depends. fied by the Frattien to an Unite as in } of a Shilling, it is evident that 3 to 4 is as 
2 to 1 ſhilling, or 12 pence, three quarters of which being g pence 9g to 12, ſhall in 
proportion be as 3 to 4. 
Which Termes Numerators, and Denominators, compared one to another, are called Heterologal, 
are Heterolozal and ſometime Heterogeneal Termes ; but either of them by themſelves, are called Ao. 
or Heterogeneal ,,,ogal, and ſometime Homogeneal. 
a 09 As in Integers the Numeration of their Quantities precedeth their Denomination, 
Numerator is fo in Frafions, the Numerator is alwayes pronounced before the Denominator. 
pronounced be- The Numerators are verbally expreſſed by Cardinal Numbers, as One, Two, Three, 
fore the Den- Four, &c. The Denominators are beſt pronounced by the Ordinals, as halves, thirds, 
T1 Cari, fourths or quarters, fifths, &c. As 4. 4. 5. 2. thus, one half, three quarters, fix 
vat by Cardi- - + 
ſevenths, ſeventeen twentieths, &c. 


nal, and this b ; Y : : 
Ordinal Num In particular, Fra#ions (as well as [ntegers ) are capable of being diverſly conſidered, 
bers.” in reference both to their quantity and quality ; as they are ſingle or plural, abſtract 
Frattions di- gf contract ; generally or ſpecially. A ſhort narrative whereot followeth in the en- 


veiſly divided, ſuing T able. 
4 Single. 


= wee kt me Numerator Commenſurable. 
Fractions. | QPlural 
|  e Quantity ; Incommeaſurable., 
Certain. 
Denominator 
Uncertain. 
FraQions 
on” Naturally. Lefs than an Unit. 
confidered in CAbſirat | | 
| Nominally. Arithmetical. 
_ Geodztical. 
. CQuality : Generally. 
| Figural, 
LContra(t Decimal. 
Aſtronomical. 
Specially, of Logarithmical: 
Surde. 
Specioſal, 
Nuantity of a The Quantity of every Frattion, as before noted, bein ſignified by his Numerator, 


Frattion how and Denominator, both Termes are to be conſidered diſtin ly for the particular know- 
Srgnified. ledge of the Frattion. 

Numerator The Numerator denoting the content of the Fration, ſhews whether it be a fingle, 
notes the con- or a plural Frattior ; that is; whether it contain only a part of the /zteger. As; + 1, &c. 


tent if Single gr many parts. As 3. 4. 4, &c. | 
IO Theſe Plural Fra&ions are again diſtinguiſhed into Commenſurable and Incom- 


menſurable. 

Plural are Commenſurable, called Compoſiti inter ſe, or Numbers compound among themſelves, 
Commenſurable are ſuch as beſides an Unit have ſome Number that will divide exactly both the Termes 
or Incommenſu- yjthout leaving any Remain. As 7, is Commenſurable, for both the Termes may be 
ROE. evenly divided by 5. 

Common and The Number fo exactly dividing the Termes, is called the Common Divtſor, or 
Greateſt Com- Meaſurer, and becauſe ſome Termes have more Numbers than one that will rhus di- 
mon Diviſor ide them, the oreateſt of theſe Numbers is called the greateſt Common Meaſure, or 
_ Diviſor, and in Latine Communis menſura maxima , or Communis Diviſor maximut. 


As £,. may beexaQty divided by 2, but the Greateſt Common Meaſure is 6. 


Incommenſurable, 
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Incommentfurable, called Pr3:33 inter ſe, or prime among themſelves ;, are they tha: Prcnrmmonſurt-; 
cannot be meatured by any Nutaber but an Unic, which nor dividing properly, they ble in their La 
have no number thar will terve for a Common Diviſor evenly to divide [oth the Terms © 
irhour leaving ſome remaining number upon the Diviſion of one of them. As..,, 
where 9 may be exactly divided by no number bur 3, and 3 cantot exacily divid? 20, 
but 2 will remain. Such Fra@ions are ſaid tobe in their leaſt Terms, | | 
'Fhe Product of any Incommen{urable Terms multiplied one taro another, is called Cormmm Dicy 
in Latine Dividius communis minimus, and in Engliſh the leaſt common Dividend, of * ©: 
which little uſe is made, but the Common Diviſor is very uſeful, as may be furcher 
{zen in chenexc Chapter of Reduttion. Here by the way may be ſeen the Diflerence be- DiMNrerce tc- 
tween Prime and Compound Integers and Prime and Compound Fractions. Uncom- !7«2» integer: 
pound Integers can be meafured by no number of multitude exactly. As 3.5. 7. ir, «nd? KA (0s 
13, &c. Bur Frattions may have either of che termestaken fingly,or aparr, a Compound 
Integer; yer may be Prim inter ſe, conſidered joyntly. As , is Incommenſurable, though 
both 8 and 9 are Compound Integers. | 
Frattions are again confidered in reſpect to their Denominators, which are eithet Deyn; itcy 


Certain or Uncertain. certain or ur. 


The Denominators are certain in Decimals, Aſtronomicals, and Logarithmes, the firſt tain. 
alwayes increaſing or decreaſing by 10. The ſecond by 60. The third according to the Where certain, 
and omittec, 


Kadizs, and are omitted ; becauſe certainly known. | | 
Geodeticals certain in regard their Denominators are known by their Denominations, Gcodeticals 


but various according to ſuch Denominations, and the Denominators of Frattions foe. _ certain + 
and uncertain. 


cime uſed with them are uncertain. | : | 
All other Denominations beſides theſe are uncertam, that is may be any abſolute 7/-r> ynce;- 


Number or Quantity whatſoever ; and therefore of neceſſiry muſt be expreſſed. tain and ex. 
As Frattions are conſiderable in their quantiry, fo in their qualiry. As whether they preſſed. = 
are Abſtract or Contract, Abſtract are free from any reſtraint, but may be a part or ney ks 
parts of any quantity or magnitude. Contract on the contrary have ſome aimexed De- Avftraf or 

nomination, or ſpecial Denominator. |  Contrads. 
Abſtract ablolute Frattions, have community in their nature with others of what ſort 4555 wht. 

ſoever that is to be inferior to an Unir be they ſingle or plural in their Numerators ; but 7, ,,,.... 

they havea name proper to them for diſtinction ſake to diflerence chem from other forts, Ms 

that is Arithmetical Frattions ſome time called Abſtraft, Vuigar, or Common Erattions, fins. 

Theſe are ſuch as before in this Chapter are inftanced, and hereafter in this part ar 


large handled. | | $ 
Contrait Frattions, like Integers, are more generally contra in Geodericals and Figi- Contra? Fra- 
ral Numbers, and more eſpecially in Decimals, Aſtronomicals., Logarithmes, Coſſichs, ions General 
Surdes, and Species. In the two firſt, and three laſt principally by reaſon of their  *?**i=l- 
Denominations : In the other three by their ſpecial Denominators, as well as in reſpect 
of their Denominations. The Nature and Operations of which were briefly before 
rouched, Chap. 2. bur are particularly to be unfolded in the ſeveral parts of the rwo 
hext Books. | | TH | 
Denominator and Denomination , though ſometime uſed promiſcuouſly , differ in 7» Dem; 
reſpe&t of Quantity and Quality, the Nenominator ſheweth' as before the greatneſs or "47;.and Dc- 
ſmalneſs of the parts the Inreger is underſtood to be divided into, the Denomination decla- '7*4tion 
reth the Nature of the /zteger, of what kind or quality it was, whither Pounds, Ounces, differ. 
Yards, Ells, Men, Moneths, &c. | | | 
The Denomination is ſometime called the Sirname, this annexed makes any abſtract Siriame of 
Fraction contract, and thereby makes the number ſeem to be doubly denominate , Viz. £140 wha. 
As to the Denominaror and Denomination, therefore are Frattiuns accompred' before lets 
abſolute than 7ntegers. | - , SOS RS 
Arithmetical, or Vulgar Frattions , in this part dealt with as they arile from [rtegers, Hw Abfira® | 
ſo in ſome things are like them, bur in others different, As a greater Integer cannot be Frattins agree. 
ſubſtracted from, nor divide aleſſer : Bur a lefſer Frattioz may be divided by a greater, _ differ with 
though in Subſt-act ion they agree, rhat the Sbrrahend ſhall be the lefſer number. They. tes 
agree to be compoled, and diſſolved, bur their Operations therein are different,” and the 
moſt eaſje ia the one, are moſt difficult in the other, chongh in the prime and compound 
parts of Origins} Numeration they take part with Jztegers, to be added, ſubſtraſted, 
multiplyed, and divided, yet becauſe of their Denominators, they reſembfe the mode 
of Contract Numbers when their Denominators are unlike, and will firſt be reduced be- 
fore they can be added; or ſubftratted, and fo coipared ro Integer in their Simpl. 
Elements go'in a Retrograde motioh, Placing Ortive Nuimerativfi'before Original. They: 
mix well enough with' Integers;” and are as hand-maids 10' them, whende arife the firſt, 
lorc of Hererogeieal Numbers, whoin this patt withthem' receive” their Operations and 


* \ 


Refolurisns. 


Ut * 
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Whence 1-1pr5- Reſolutions. In Fine from the mixture of [ztegers and Frations , iſſue Improper Fra- 
__ | 72m tions inreference to which others are called Proper Frattions , between both which by 
oy increaſing the Numerators of Proper Fraitions, or the Denominators of Improper 

Frattions, Equal Fraitions ſpring forth, and are all eaſily known thus. 

Proper Fraftim Proper Frattions alwayes have the Numerator leſs than the Denominator, for then 

what. the parts ſignified are leſs than an Unir or Jnteger, though the Terms be never fo 
great. AS?. þ:.&c. 

Equal FraFim Equal Frattions have the Numerator, and Denominator alwayes equal , and then the 

wiat. Fr attion is equal to an Unit. As #.4. 3. &c. and it were better to expreſs ſuch by 
7 ſeeing they are but 1. Theſe are improperly called Frat#iens, becaule they contain 
one /nteger, but are thus repreſented for convenience in work. 

Improper Fra- Jmproper Frattions have alwayes the Numerator greater than the Denominator, for 

&im what. then is the Frattion greater than the whole. As 5. 7. 7... ec. 

Proper Fraftion Proper Frattions are of two kinds, Conjunct, and Divided. 

Conjantt. Conjunct, ſometimes called Frattions of Integers, are ſuch as are conjoyned together 
by the Copulative [and]. As 2, and ?. &c. implying more broken 'parts than one. 

Divided. Theſe Disjunct or divided, are frequently called Frattion of Frattions difterenced from the 

are Fra#ions of other by the intervening [of ] inſtead of [and]. As} of }.&c. denoting only a part 

Fractions. of a Fratticn, 


Improper Fra- Improper Frattions allo are of two ſorts, Viz. either they include feveral 7rregers. 
Fions of 2 forts. AS ?, **.&c. or elſe one or more Iztegers with ome part or parts of the [nteger. 
as 5.2. Ee. 


Elements of The Simple Elements of Fra&ions in ſum may be concluded under two heads ; 
Fractions. either to increaſe or decreaſe, their Terms or their Value, theſe as more eſſential are 
. comprehended under Original Numeration. Thoſe as accidental under that part of 

Ortive Numeration, called Reduttion. 


CHAP. IL 
Reduftion of Fractions. 


Reduion what -Edutt;on in general, is that part of Ortive Numeration, whereby one Number , or 
and how uſeful. Magnitude is reduced to another, Uſeful in Frafions and Contratt Numbers , that 
they may receive a more apt form of Operation, inthoſe to bring them from one Term 
to another ; in theſe from one Denomination to another, yet in both retaining the ſame 


vale or content. | | | 
What it conſiſts Reduttion conſiſteth principally in Iſulriplication, and Diviſion, yet occaſionally con- 
in. verſeth with Addition and Subſtrattion, as neceſſity requireth. 
Tre work there- Reduttion ſo far as concerns Arithmetical Frattions now in hand will be underſtood in 
of to be yon in two things, Operation and Probation. 
the Settions Operation may be thus methodized. 
following. 


; E by the great Common Meaſure. $6. r. 
otheir leaſt Termes I++ Bipartition, Tripartition, gc. $. 2. 
| ſ Proper Fraftions 


; Conjun@ by Multiplication. 6G. 3» 
To like Denominators. 1 LR by Multiplication. $. 4 
- 3 T0 Integers, or mixt Numbers, by Divifion. S. 5. 
- OY Fraftions) From mixt Numbers, by Multiplication and Addition. S$. 6; 
Reduftion of 5 n——_ To the form of an Imprqper Fraftion, by an Unite. SG. 7. 
_— To any defired DenomitWtor, by Multiplication. S. 8. 
Proper or Improper Fractions to any deſired Denominator by Multiplication 
| and Diviſion. : S. 9. 
Integers with Proper, and Improper Fractions. S. 10. 


The firſt ſort of ReduFion belonging to Proper Frattions is to reduce them totheir leaſt 


<5 4s ing termes. Thisis commonly called Abbreviation,becauſe it doth abbreviate or cut ſhort the 


by the Common 


Diviſor. terms of a Fration, and ſo conſequently the work therewith. And becauſeby Euclide, 
lib.7. Prop.17. if one Number myltiply two Numbers their Products will retain the fame 
7 | proportion 


BL Ben: tt on out « 
ONES ERR Ren 
Co As IRE 


Chap. 58 Reduttion of Fraftions. FL 


proportion either to other the Numbers did before 2»ltiplication ; of neceſſity if one 
Number divide two Numbers, the Quotients muſt be ſtil] proportional. And hence ir 
is evident that the rermes of the ſame Frattion may be infinite, and yer bear the ſame 
proportion one to another. As 4 may be expreſſed by F.. 55. 3, &c. multiplying"both 
terms by 2, and by +5. 4; &c. mulciplying by 2, every of which Fra&ions is ſtill in 
value, but *. And as indenominate numbers it is not proper to {peak of 100 pence, 6/? proper ts 
goo ſhillings, or {uch like, when there are other Denominations to abbreviate the num- /*t FraQions in 
bers. Soneither in Fract;ons 15 1t proper to mention any termes fave the leaſt that they their leaſt 
may be reduced into. W herefore then vpon the whole marrer, becauſe Abbreviation is Fo 
but brief Diviſion, it appears that if the Greateſt, or Commenſurable termes of any | 
Frattion be divided by any number that will equally meaſure or divide them without 
ſeaving any remain, then ſhall the Frattion be expreſſed in lefſer terms by help of this 
Common Divitor ; that is to tay, by dividing both Nameraror and Denomimator, there- 
by oblerving to ler the Numerator of the new Fraction, be the Quotient of the old Nu- 
merators Diviſion : And the Denominator his Quotient likewiſe. 
Commenfurable terms ſometimes admir ſeveral Commun Diviſors , among which #w to find the 
ſome one is the greateſt. As in the foregoing Chapter was obſerved ; wherefore it. is ©*4!eft Com- 
neceſſary to know how to find this great Common Divitor , becaule thereby the Re- ns 
duttion is perfected ar once, when the lefſer Common Divilors repeat their operat!ons 
ſeveral times. 
The Greateſt Common Meaſure of two Numbers, by Fuclide, lib. >. prop. 2. is found 
by Subſtrattion, but the far better way is by continual Di-:ſioz of the greater by the 
lefer, and of the Divifor by the Remainer till either a Cypher or an Unice remain. For 
thar Diviſor which firſt divideth the Dividend without leaving any remain, is the Grea- 
teſt Common Meaſure of both the numbers, and both the numbers thereby are found to 
be Commenſurable or Compound among themſelves. But if no ſuch Diviſor be found 
till an Unit remain, the numbers are Incommenſurable, and will not be reduced to leſſer 
terms. 
Example. If +572 were the FraQtion given, and it were deſired to know if the Num- Zxample. 
bers were Commenſurable, and if fo, what is the greateſt Common meaſure, and conſe. 
quently their leaſt terms. Then dividing 5388 by 4899 , and 4299 by 989 the remain 
of the firſt Diviſion, and again 989 by 943 the ſecond remain, and fo continuing this 
manner of Diviſion 23 is found to be the firſt Diviſor, that leaveth o remaining on the 
Diviſion, wherefore the Fraction is Commenſurable, and the Great common Diviſor is 
23. by which both terms divided, the new Fraction is found to be 7.3 which are the 
leaſt terms of +5.2.2 and numbers Incommenſurable. For dividing 4.7: as before, no Di- 
wiſor will be found evenly to divide them till an Unit remain which as aforeſaid neither 
multiplyeth nor divideth. 


as (9 Gn Us fas 26 
_ 5$888(1 489944 989(1 943020 46(2 4899(213 Numerator. 
5082 © 4899 989 943z 466 23 ZZ Z3 
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By frequent pratiſe ſome Common Diviſor or other if not the greateſt may quickly 5. 2. zw 
be efpied. To ſpare therefore ſuch multifarious Diviſion in getting the Greateſt Com- abbreviate the 
mon Diviſor. It is common to uſe Bipartition, Tripartition, or any ſuch ſele&t Diviſion Common way. 
by th2 Digits, as in the Chapter of Diviſion before was ſet forth, if the given terms of 
the Fration will exaQtly be divided by any of them ; placing che Numerators along 
upon a line, and the Denominators beneath, and ſeparating the ſeveral Quotients in the 
work, with a down right line or daſh of the Pen. As if 735 were to be reduced into Example: 
irs leaſt termes ; firſt mediating, or taking half the Numerator and Denominator, As 
below till -2. be brought forth, and then the third part of both numbers accordingly. Ar 
laſt the Fraction is reduced to -. thus, 


288 | 144 | 72 | 36 [18] 9} 3h] 
576 | 288 | 144 | 72 | 36 ] 18] 6 | 2 
N Alſo 
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Where Ciphers 
are at tie 
rhe hand. 


S. 3. To bring 
Conjundt Fra- 
ions into on? 
Denominator. 


Common Den:- 
minator wiat. 


When only 2 
Frations are 
given, and the 
Denommator 
Incommenjura- 
ble, 


Example. 


When the De- 
nominators are 
Commenſurable, 


Example. 
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Alſo where Cyphers are in the terms of the Fraction to the right hand as before in 
Diviſion, alike number of them from both Numerator and Denominator may be cut oft 
by a daſh of the Pen, and the reſidue leſt, or reduced lower if it may be. As *.*-. 
thus 7”? will thereby appear to be bur *. Alfoif from * 5-7 be cut off the 1wo right 
hand Cyphers, the reſidue * © ſtraight way 15 ſeen to be bur *. 

Bur if no {uch Common Divilor can be found among the Digits, then the great Com- 
mon Meaſure, if any 1s to be fought, as before ; and the Fraction reduced to its leaſt 
terms thereby. 

The next ſort of *241#ioz belonging to proper Fractions is to reduce them from 


Different to like Denominators, that they may be exprefſed in more Commodious num- 


bers. Forasin Integers, Units muſt be added to, or {ubſtracted from Units, Tens ro 
or from Tens, &c. And as in Denominate numbers Founds muit be added with, or 
taken from Pounds, Shillings, with or from Shillings, &c. $0 in Fractions, muſt halfs be 
added to halfs, thirds to thirds, &c. and ſubſtracted accordingly, or elle if the Deno- 
minators Þe unlike, both mult be reduced to like Denominators before Addition or 
Subſtraction. 

The Reduction of different Denominators into like Denominators is ſometime called 
Reduction to one Denomination, and the Denominators reduced being all one, the fame 
need be fer down bur once to a1l the given Fractions, which Denominator 1o placed is 
called the Common Nenominator. 

This Reduction differs as the Fractions to be reduced are Conjunct, or Disjunct, 

Proper Fractions conjunct aretwo; or more. 

When two Fractions are given to be rhus reduced, diſpole them for form ſake on 
either ſide of a Croſs, andif the Denominators be Incommenturable multiply both the 
Denominators together, and that Produtt ſhall be the New or Common {Qenominator 
to both the given Fractions; Then for new Numerators multiply Croſswile che Nume- 
rator of the one Fraction by the Denominator of the other, and place the Product re- 
ſpectively overt that Fraction whoſe Numerator was in the Compoſition. 

As to reduce + and + to one Denomination. 7 hey are let as at A. and then multi- 
ply 5 by 3, the Product 15 is the Common Denominator, ſet asar B. or C. allo multi- 
plying 4 by 3 the Product 12 is theNumerator to be ſet over 4, and multiplying 2 
by 5 the Product ro is the other Numerator to be {et over 2, asat D. or E. ' Soare the 
two reduced Fractions ©: and +7, 
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If th Yenominators of the given Fractions be Commenſurable, then firſt reduce them 
to their leaſt rerms, and alternately place the leaſt term of the one under the other 
Fraction, and thereby multiply the Numerators reſpectively for new Numerators, and 
either of the Denominators multiplyed by the leaſt terms under him ſhall be the Com- 
mon-Denominator, 


16 : . a 
As to reduce —— and —to one Denominator 16 and 12 , being. Commenſurable 


reduced by 4 their greateſt Common Meaſure, make their leaſt terms. 4 and 3, which 
3 coming of 12 placed under 16, and 4 coming of 16 under 12, the work appears as 
at F. then multiplying 13 by 3, and 9 by 4, the Numerators 39 and 28 are produced at 
G. and 16 by 3, or 12 by 4 the Common Denominator is found to be 48, and the work 


' ; FR, 2 rg 
ſtands compleat as at H. where is found © = 4s and -— = 2 being reduced, 


= 39. 28 
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When more than two Conjunct Fractions are given to be reduced to like Denomi- '#en more than 
nators multiply all the Denominators together for the Common Denominator, and to $40 og. 
5nd new Numerators, multiply each Fractions Numerator, into the Denominators of ,,;,.4,.; con. 


all the other Fractions except itggwn Denominator. menthradds; 


As to reauce ? and -* and = into like Denominators, multiplying 2 the Numerator Example. 
3 5 | 
of the firſt by 5 the Denominator of the {econd Fraction, and the Product 10 by 7 the 
Denotainaicr of the third, the amounting Product 70 1s the Numerator of the firſt 
EraQion. For the ſecond iultiply 4 the Numerator of the lecond by 3 the iDenomina- 
ror cf the firſt, and the Product 12 by 7 the i2enominator of the third. So the Product 
$4 is the ſecond Fraction? Numerator. Then muluaply 6 the N umerator of the third by 
s the Denon:inaror of the lecond, and the Produ-: 309 0 3 the Nenominator of the 
firſt. Sois go the Numerator of the third Fraction, unto whom the Common Deno- 
minator ſhall be 105. for 3 x 5 = 15 *7 = 105, and the tkree reduced Fractions ſet as ac 


I. or K. 


Denominators, Numerators. 


3 2 4 S ; 
5 5 3 5 I R 
+ = F - 3% c2 72oand 84and go 
7 7 2. —-. and. —— and — = 
"Rn - 77) ' C4) 


Some deliver the Rule thus. Multiply ail the Denominators together for a Common #«1:*ty of 
Denominator, and divide that Common Denominator by cach ſeveral Denominator, and "© 
mulciply the ſeveral Quotients by their re{pect Numerators. As 1n the laſt Example. 


3 
5 Fr A 
I5 —— 2 ——  2& —— 6 
7 _— $ —— 2 
New 79 84 $0 Nutncrators, 


Common 1o5 Denominator, 


i ——— 


a 


Either of theſe wayes will ſerve if the Denominators be Incommenſurable , but if When the Dens- 
the Denominators, or any of them be Commenturable, the Fractions thus reduced will 7495 are 
not be in their leaſt cerms. Therefore to reduce Conjunct Fractions of unlike Commen- nts 
ſurable Denominators to one Common Denominator, and yet keep the Fractigps in the 
ſame value, and leait terms, do thus. Reduce all the Denominators to their leaſt 
termes, if they be ai} Commenſurable, and by theſe leaſt terms get a Common Deno- 
minator, and thereby new Numerartors, as in the Operation laſt before. Example. To Example. 
reduce 2 and 2 and _ Thus the Denominators abbreviated to their leaſt terms are 

+ S 
2. 2.4. ths Common Denominator gotten thereby is 24, and the ſeveral Numerators 
18. 20. 21. As by the Opperation appears. 


-?. and 2 and oF : 5 >4( > 
4 6 " IEMG # 409 AS "473 
p 43 Ss 5g v 7 18 and 20 and 21 
OO — — 2 
+ 13 29 21 F w 
3-9 
7 S $i” =LS _ hog 


W hen all the Denominators are not Commenſurable but ozly ſome of them, then When nt all 
either firit reduce thote Commenturable toone Denominator, and afrer work with this *** Penmmna- 


reduced, and the other remaining Fraction or Fractions, or elſe reject thole lefſer De- — 8 Fatah 
nominators which are even parts of the -Grearer Compound Denominator , and work 
with the ocher Denominators, and the greater Compounds. | n 


3 5 2 . . - 
As to reduce £ and — and MW like Denominators ; becauſe 4. is a part of 8 Exanyle. 


it may be rejzeted , and only 8 and 5 multiplyed for the Common Denominator. 
Or 


——y 


—— —_ 

* == == 
- S = 
= IS» - 


i—_— 
_—_ 


. 
_- 
Ree eee gp o——— 
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. . . 6 and 5 ; 
Or elſe firſt' reducing S and 5 the new Fractions are —_ which reduced with - 


—_ 30 and 2; and 16 


> 2s in the Operations following. 


40 
5 ; : 30 and 25and 16 
. - 8g 40 (gs 49 (5 40 Es 
<= 2.” EF» Re #. : 
4) : 2 = ” and 2- and - - 
TXT oO 20 25 15 _ 5 
2 I Fe hs =_ — : 
dS oa 40 


& 4. FraZims To reduce Proper DisjunCt Fractions ; Mulciply all the Numerators one into another for 


of Fraftions @ new Numerator, and in like manner all the Denominators together, and the new De- 
reduced. 


: E I I 
Example. nominator is produced, So © of $ of - reduced will be . 7 
Numerators. I 2 Dcnominator<. 
5 Is 4 
s FLIES g 
5 of 4 of 3 8 
EY 64 64 


— 


When fone of If any of the Alternate Heterologal Terms in the Fractions given to be reduced be 
the terms - , Commenſurable, the new Fraction gotten as above, will not be in its leaſt terms, unleſs 
Commpnſrabtic. Heterologal cermes be firſt abbreviated to their loweſt, and operation made there. 
2 


Example. with as before. $So _ of Sy reduced without abbreviation will be — but if the Hetero- 


is 


logal terms 2 and 4 be firſt reduced to their leaſt terms, and then AYulriplication made of 


theſe new Homologal terms as before, the new Fraction will be = in its leaſt terms. 


S. 5. Improper ' The next kind of Reduttion belongerh to Improper Fractions, and is double. Firſt, 
Fraffions redi= Tg reduce Improper FraCtions into Integers or mixt numbers. Divide the Numerator 
ced to Integers. by the Denominator, and if any rhing remain after Diviſion adjoyn it to the Quotient in 


Example. form of a Fraction by ſetting the Remain oyer the old Denominator. As 2 ? ſhall give 


- 


Is . 4 
and --2 the mixt number 3 —-. 
5 Integers, : - 


(3 
Improper Fraction 15(5 Integers T5(3 5 Mixt Numbers. 
5 5 

$. 6. Intezers This Redzttion is oft-times needful at the end of Operation, that the Reſolution of the 

and Fratthons Qyeſtion in hand might be more plain, 

reduced to Im- * "Secondly onthe contrary, when any mixt number is to be reduced into an Improper 

Lions FI  Fraction.Multiply the Integer by the Denominaror of the FraQtion,and to the Product add 
the Numerator of the Fraction, and this Product ſhall be the Numerator of the impro- 


Example. per Fraction, the old Denominator ſhall ſerve till. As 13 £ reduced into an Improper 


Fraction ſhall be*”. For 13 multiplyed by 4 produceth 52, to which z added the Nume- 


rator is 55 to the Denominator 4. _ 


for 
Je- 


it; 
tor 
in 


ve 


11% 
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This Reduftjon in many times neceſſary is the time of Operation, when- mixt Nuim- 
bers either happen, or are given. 8 
When any Integer, together with Fractions are found among the given Numbers, or 5. -. 7::eces, 
happen in the work that the cerms may be kepr diſtinCt, ir is convenient to ſet fuch In- jet as Fra- 
regers in the form of a Fraftion, This is eaſily and ipeedily done, . by placing 1 under ##ons. 
=> CF Example. 


. a I 
the ſame for a Denominator. As 3. 4. &c. thus, = 


Sometime it may be requiſite to reduce an Integer into a given Denomination , though $. 8. Integers 
if it be not of ablolute neceſſity, the former way to place an Unit under it be better for reduced into. 4 
brevity in Operation ; but when occaſion requires, ir may be thus performed Mulripl COON 
the Integer given to be reduced by the given Denominator, and this Product ſhall be the FO 
Numerator. AS to bring 10 into fourths ; multiply 10 by 4, the Froduct 4o ſhall be Examp!e. | 
the Numerator to 4 the Denominator ; and ſtand thus ; 

Sometime it isdelired to reduce a Frattion to ſome given Denomination which is thus 5. 5. r-a%ims 
effected. Firſt let the Frattions given, be they of Integers, or of Fractions, Proper or [m- reduced into « 
proper, be brought to conſift bur of two termes only as a Simple Fraction doth, Then Pemmmnation 
by the Numerator thereof multiply che defirred Denominaror, and divide this Product given. 
by the Denominator of the given Fraction, and the Quotient ſhall be the Numetator to = 
the propounded Denominator ; if any thing remain after Diviſion, it ſhall be a Fra&tion 


of that FraCtion, as to bring $ into.62 parts, 3 multiplyed by 60, and the Product Example. 
180 divided by 5 gives 36 in the Quotient for the Numerator to 60, and nothing remain. 


Pt ie | _ 656 En. 
But if T were to be brought into thouſandth parts ; beſides . = gotten as before, there 
will remain + which ſhall be a Fragment of a 1000 the given Denominator , Y;xz. 


3 of Os by Reduttion —_ 
1500 


3 ICOO 
69D 1000 | | | 
2 2 22(2F 656 2 a4 

FI <=(of 66" 02-* 

i _. - 2000 V1ooo 3 1000 

180 s 50 2009 3 ; 


In like manner, if J:rcgers, Proper Frattions conjundt or divided or both, be mixed 5. 10. integers 
with Improper Frattions, or any other waies, and it be neceſſary to reduce them ro mixed with 


one Denominator - The preceeding Rules obſerved, according to the nature of the ah pegs =_ 
ced to one De- 


piven Frattions, their Reduftion will be facil. Example, If C a proper ſingle Fraction into 
. 2 I . . | 
with - of = be given to be reduced with 2 Integers, and * the Improper Fraction, to 


Ss 2 I | | 
one Denomination. After - of T ate reduced to one ſingle Fraction, and an Unit zxanyle. 


placed under the 2 Integers, the Common Denominator is found out as before to be 
210, and the ſeveral Numerators 30. 28. 420. 735. 


30 28 420 735 F | & 
2 15 2io(3zo zetc(14 21c(210 2rc(tog 
I . 2 I 2 7 - 1c 7 on 5 TE 
—with - of — and — and — 0g * _* RT 7 
7 q.- I 2 p _ — — — 
wp ZO 28 420 735 
% Is nm I 210 YL ry cen — 
210 


Reductional Operation ended, Probation follows, that the ſeveral operations may Proof of Ke- 
be proved true. duflion of 
This Proof of one kind of Reduction is alternately by another ; becauſ> the Fraftions *!441ons. 

are to keep the ſame equality in value, how ever ditlerently they are expreſſed in 
greater or leſſer terms; Whence it is that Fractions duely reduced to one Denomina- Profes; 
cor, may be returned to their leaſt terms again by Abbreviation, and Fractions abbre- 

Oo 


viated 
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viated to their leaſt terms may be converted to their former. greater terms; that by 
Diviſion with the great Common Meaſure, and this by Multiplication therewith. As 
. CELLO I : . . O > 6 SM 2 

in the laſt Example — was reduced with others to —_ which as termini convertibiles 
"+ . 7 


may by 3o the great common meaſure or any other common D#41/or be reduced 


- I O 
from the one to the other. For + =_ - 8 
) Zo(l "$19 7 1 
5 210(7 1;0 | 7 


Likewiſe Reduction of Improper Fractions reciprocally prove one ſort the other : As 
Multiplication, and Diviſion in Integers mutually do, they being performed thereby, as 


above may be ſeen. For 3 oy is but the Quotient of — and - the Produtof 3 x 4 + 3. 


Improper. 


| Wherefore 37 = 4 | 
Integers ſet like FraCtions by ſubjeQing 1. Asin the 7 Sec?. above are ſoon reverted into 
their old form by. taking away the ſubjected Unite. Integers alſo reduced to given De- 
nominators are returned back by Diviſion of the Numerators by the Denominators, 


like Improper Fractions - And fo A ſhall return 10. 
In like manner, Frat#;0ns reduced to a given Denominator may be abbreviated by 


Common Diviſor- till the firſt terms be returned. In the Inſtance above - made 30 there- 
fore by the great Common meaſure 1 2 ſhall £ be returned, 


But if a Fratjoz remained ; as in turning — into thouſandths, the Proof is ſomewhat 


more difficult than the work becauſe of the divided Frattion. Yet neither ſuch nor 

Frattions of Frattions are deſtitute of trial. For in thoſe if the Fragment be added to 

the Quotient, and reduced to their leaſt terms, the former given #rattion will be re- 
Proof of the turned. And in Frattions of Frattions if the Fraition of one Denomination be divided by 
9% oy of either of the parts multiplyed, the other will be returned in the Quotient , . becauſe 
- ins I co Multiplication and Diviſion prove each other. And beſides, in Contratt Fraftjons ano- 
Page $3. ther kind of proof may be had; by finding the value denominate. As in the next 
Of Contra Book of Geodaticks may be feen. But foraſmuch as Addition and Diviſion of Frattions 
Frafions, See are not yet taught, and both theſe Reduttions are performed by Multiplication or Djvi- 
Geodeticals. ſpon, or both, as if they were Jntegers : It may fatisfie as to the truth of theſe Re- 


duftions, if the Multiplications, and Diviſions be found right. 


CHA P. TIL. 
Addition of Fractions. 


Proper Fra- O W to increaſe or decreaſe the terms of a Frattion hath been ſeen in Reduttion ; 


we 1h " it remains now to ſee how to increaſe or decreaſe their value, 
'e: eP y : ſi : bi o « * . * 0 
_— Proper Fraftions like to Integers have their value increaſed by Addition and diminiſhed 


d Divi by Subſtrattion. EE os : : : 
Aminies by [11,6 0 vponed to Integers are leſſened by Multiplication, and increaſed by Diviſion. 


Subſtrattion & Improper Fratt1ons by Addition increale, and Subſtrattion decreaſe their value accor- 
ORE: ding to /ntegers, and Proper Frattions. In Multiplication they are redundant by their 


nn al yo value, and increaſe as /ntegers ; defective by their Fraitions, and decreaſe as Frattions. 
3. 


decreaſe. But in Diviſion are altogether like /ntegers. Ro : 
Mixt, how they Proper Frattions mixt with /mproper, or Integers z are augmented or diminiſhed in 
increaſe, or de- Aadition or Subſtrattion, , as before. In Multiplication they follow the manner of 
creaſe. Improper 


As 
3 As 


nominator. As + and - reduced make 


Chap. III. Addition of Frations. | on 
Improper Fraitions ; in Diviſion if the Fraftjon be the Diviatnd the Quotient is decrea- 
{ed, if _Diviſor the contrary. I ons 
Addition of Frattions, and mixt Numbers contains Operation and Probation, Addition of 
Frattions in- 


In Operation are four Caſes. The two firſt general, the two laſt ſpecial. 
1. Cate. When the Denominators are alike, add the Numeratofs rogether , 4s _ under 
I 


|; : . 2 4 ; 
Integers, and beneath the total ſubſcribe the Common Denominator. As 5 and 3 ad- Pejminatin 
6 3 13 16 + 8 alike. 
ded together make _-, And fo -- and -* make -_, and by Abbreviation - by ſome Examples. 


ſet asat A. by others as at B. 


6 
2 4 2 4 6 3 13 4 
3» 5 E+== AZ EZ+ = mn, 
A. 7 © 7 20 20 ”z 29 5 
fl 
2, 


2. Baſe. When the Denominators are uilike, firſt reduce them to one Denomination, I AO 
then as before add the Numerators, and under the toral ſubſcribe the Common De- _— 


I; and 15 JI 
: = then added make * the Improper Examples. 
29 20 


: IL | 2 3 2 i1&go&18g. 
Fraction, or 1 _ ſet as at C. or D, So E & 6 £ firſt reduced make gX 18 . 
I2 


then added are 2 — As at E. or F. 


SY 35 
C 15 16 15 16 D £2 2. 2,3» 
> <5 I++t—ort— = add > and 4. 3 - 4: 8 
5 48 * Ml # : 
> 08---.-..- 12 
3. Caſe. If Integers or mixt Numbers are to be added with Fractions, either add 3. 
ntegers Or 


the Integers after the manner of Integers, and Fractions after the manner of Fractions fe- '" 
verally by themſelves; or elle reduce the mixr numbers into Improper Fractions, and _ hwyr—row 


2 MT 
then proceed as above, Asif 3 b and 6 — Were to be added with ry either 3 and 6 Examples. 


. I 2 
the Integers added make 9g, and the Fractions £ Fs b-; make 2 or reducing the mixt 


numbers 3 <.ands % into Improper Fractions, and then proceeding the ſame total is 


at laſt reſulring to 9 27 asat G, or H. 


SS ) 599 
20 1 - 24 200 375 24 
—_ er ne. - $99 59 
$3 © (= 9:: wp; - - wY 2 >= => ol F 
| 2 Ta* 7 60 H "3 — OE 60 9 50 
9 - , 60 | 60 


4+ Cale. If Integers, mit! Numbers, Fractions, and Fractions of Fractions, are to | 
be added rogether, either they may firſt be ſeveralfy added, and afterwards cheir ſe. Integers and 


veral Totals into one total ; or elſe reduced ro one Denomination , and then added, 7! Numbers 
* with Fradtions. 


- I . 
Example, To add 2 Integers, 3 amixt Number, - a Fraction, and — of -- a Fra: Examples 
Ction of a Fraction, Asar I. or K. 


DN i 07s | 
” . oy 240 384 40 1g 
- K _0 i 
| 3T s + 3 ys _— oY 7; | Rome 
d) KE L.2 s 
V = — ye EEO 
lend 120 


| Addition 


52 
Pref of Ad- 
dition of Fra- 


ner 
$1 C 


To find which 
of 2 Fra#tions 
gtven is the 
greateſt. 


Examples. 


Subſtraftion of 


Frattions inclu- 


ded under 
8, Caſes. 

I. 
Denominators 
altke. 
Examples. 


2, 
Denominators 
unlibe. 


Examples. 


, 


Subſtraftion of Fraftions . Lib. I. Part II. 


Aadition of Fraftions like abſolute Integers is proved by S»bſtraion and reſerved to 
the next Chapter. But Addition being learned : The Proof of Redufion in the 9, Set. 
of the laſt Chapter may be remembred, and exemplified, where after the firſt Div1/ion 


2 


. , , , , 2 656 
remained a Fraction of a Fraction, in reducing of ng 1000" there was —— and 
1000 30009 


both which added by the tecond caſe above will return *-. As before noted, and prove 
the ReduZjon right, | 


CHAP. -IV. 
Subſtraftion of Fractions. 


Ecauſe a greater Fraction cannot be taken out of a leſſer, it is convenient firſt to 
B know how to find which of any two propounded Fractions is the Greater, that fo 
the Propoſitions may not be impoſſible. Which to do, Multiply the Numerator of the 
one into the Denominator of the other, and the Product which is the greateſt ſhall de. 
monſtrate that Fraction biggeſt, whoſe Numerator was one of the Factors. As to know 


which is the biggeſt Fraction of - or 5 mulciplying 3 by 5, the Product is 15, and 4, 
by 4 yieldeth 16, which ſheweth 4 to be greater than E and import a bigger part of 


the Integer. So likewiſe - is more than - , becavſe 10 exceeds g, and in like manner 


Equal Fraftions may be found, as ” and S. 


A i AOL, 8 :_.þ DOERE, 
. E 3 4 . 2 _ - 4 , 
Minor : \ - Major. = \ > Minor both : X -- Equal. 
Subſtraftion of FraQtions, and mixt Numbers, includes Operation, and Probation. 
In Operation may happen Eight Caſes the two firſt general, the ſix laſt particular. 


1. Caſe. When the Denominators are alike, then ſubſtract the leſſer Numerator from 
the greater, aSin Integers, and place the remain over the Common Denominator. As 


I | - « 
2 from - leaves—. So 2 out of - there reſteth 4 and by Abbreviation = ſet as at 
5 


A by ſome, as at B by others. 


| | Fe 
2 X 3 SH, 4X S Fae Sat 
A vY < 5 s 7M - 8 8 8 3 * 2 
: : 


2. Caſe. When the Denominators ate unlike, firſt reduce them to one Denomination ; 
then abate the leſſer Numerator out of the greater, and under the Remain ſubſcribe the 


Common Denominator. As inſubſtracting - from - being reduced they are _ 


then 
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9 I 
then T7 ſubſtracted from = leaves 5 ſet aSatC, or D. So 5 out of - leaveth re- Examp!2s. 
05 | 


2-22 
mAini9g __« ASat E. or F. 


4 TE $2 
— 48 3 $ J 16 13 FE 
5 V7 +. Wo # 13 4. 
7 9 5 20 5 2D 20 
LARS ISS 


3. Caſe. 1f mixt Numbers conſiſting of Integers and Fractions are given, or hap- . 
pen in the work , then firſt reduce them into Improper Fractions; and afterwards xt Numbers. 


B-2 i = F. 3 
proceed as before. So 1 -*- taken from 1 -; ſhall leave 7g a5 At G. and 3 : from 7 3” Examples, 
I 
leaves 4-- as at H. 
2 
19 18 
87 58 31 13 
29 17 3 I 18 I 
* *®* wp 1; H w — 3 r——t ED | Or = 
G4)i = —1—=; q + P 
5 12 48 WES 
Ze es 4 
3 4 
WWE TRIS 
48 
4. Caſe. 1f many Fractions are. to be ſubſtrated from one, or one from many, then 4+ 


firſt add them that are to be ſubſtracted together, if more than one, into one total, and Mary Fraiitons 
likewiſe thoſe Subſtraction is to be made from, and afterwards ſubſtract the total of the #**"* 


Subtrahend from the other total, as before. As to take + and = from 5- and -, firſt Examples. 
4 


wy and - reduced and added, their Total is -, then - and A reduced and added, 


19 


: : 23; I9 R 7 On 
their Total is —*. Laſtly, -- {ubducted from -—» there remaineth TL the Operations 


appear at I. K. L, 


RES... 19 | _ 
EF i ? IT 76 —-00- 
23 s 
8 4 I2 I 2 I 48 
2 I 3 2 "© ; 
SIR Rs NI, 
16 I2 


$. Caſe. If in two mixt given numbers the leſſer Fraction belong to the Subtrahend 
then to work with the Integers ſeverally after the manner of Integers , and with th 
Fractions by themſelves after their manner, is the beſt way for brevity, becaule ir fav 


&. 
? Mixt Numbers 
© and the Leſſer 
eS Fradftinn be in 
the Subtrahend. 


many times Reduction and great Multiplications. As to abate [9 _ from 48 2 > A no mnot 
5 > iP 9S, 


: Rr 3 8... q R 5 

Integers 19 from 48 leave 29, and - from « leaves __ So is the whole Remain 29 E 
I I I . 

asat M. Alfo 40, from 63 — leave 23 Fo for 40 withdrawn from 63 leaveth 2 3) 


I I I , R 
and 4 from 2 leaveth Fi at N , which as many others ſometime happen are ſo 


commonly known, that upon ſight, without further work may be diſcerned, but if need 
be , Operation may be made for the Fraction as before ; yet will the work be far 
ſhorter than if all the Numbers were turned into lmproper Fractions. 


M 
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48 2 Greater Homogeneal. 63 = SE 
305 A 2 [ 
19 -_ Subtrahend. 40 > OB oe = 
; EE -=:; 
5 4 4 


>, 6. Caſe. If the Fractions of the two given mixt Numbers be of one Denomination, 
15S ,\ £5 and the Fraction belonging to the Subtrahend be greater than the other Fraction , then 
«nt 9c 22" add the Denominator of the Number from which S»bſtrattion is to be made to the Nu- 
fer Fr actin A . < 
bo in the $45. merator, and abate an Unit from his Integer, and afterward make Subſtrattion as be- 
5 


trahen#d. I . 
on fore, Soif 3 ; were to be ſubduCted from 9 +, becauſe _ 


Example. is the major Fraction, 


6 is addedto 1, and 1 taken fromg. So 1s the number thus altered 8 _ from whence 
5 | 3 nk SPE WA " as. T 
3 > ſubſtraCted there is left 5 -- or 5 ao of Bas ST —S=IF or 5 > 


6 


= 7. Caſe. If there be but one Proper Fraction in the two given Numbers, and that 
One Frafim, belong to the Subtrrahend, then abate the Numerator from the Denominator, and ſub- 
pe ” :e {cribe under the remain the Denominator, and accompt the Integers in the Subtrahend 
uDirAancnak. 


Examples. 1 more, or thoſe in the Greater number 1 leſs. As to take ; from 4 Integers; firſt 2 


taken from 3 leaves 1 to be ſet over 3, then 1 from 4 leaveth the whole remain 3 © 
3 


4 
2 


ASatO, Soif 6 2 be abated from 9 Integers, 3 taken out of 7 leaves -*,, and 6 and 1 
out of g, or 6 out of 8, there remaineth 2 Sy aS at P. 


9 Integers. 


4 Integers. 


5 2 vobrrabead. 6 -> Subrrahend, 
3 


Ws 4 Remain. 


© 3 — Remain. 


8. Caſe,” If of the two given Numbers, the Subtrahend be Integral, then keep the 


3. 
on an Fraction intire to the Remain, and make Subſtraction as in Integers. As to take 3 Inte- 
ntezer. 
Example. gers from 5 Bo take 3 from 5, and the remain ſhall be 2 => 
4 


Proof of Sub- Probation of Subſtrattion and Adaition , as in Integers, ſo in Fractions is reciprocal, 
Ui —_ of theone by the other ; wherefore if one of the Addends be ſubſtrafted from the Toral, 
">. 1h Additionary work will be proved by the Remain equal to the other Addends; ſo if 
che Subtrahend and Remain be added, the Subſtractionary work will be proved, for the 
Sum ſhall amount to the greater Number, from which Subſtration was made, and as in 
Subſtrattion of Integers, if the Remain be ſubdued from the Greater Number, this 
Remain ſhall be the Subtrahend vice-ver/a. Examples in the Anſwer of theſe 2 Queſtions. 


Queſtions in 1. What Number is that from which if — be ſubſtracted, the Remain will be 2 ? 
Additim an1 20 4 
Subſtra&ti 8 I 

aa _ of Anſwer, 2 for ſo much is the Toral of — and '3 added together. 


2. What Number was that to which = added the Total was ? 


Anſwer, > for ſuch is the Remain afcer — is ſubſtracted from Fe 


Proof 


0 CPE 29 raves ny, _ 
LINEE yy NS an 
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Proof of Subſtracion. Proof of Addition. 
16 I5 
I : I5 16 _ 
I 16 4 I 
4) — 1- 5: =—_ — 4 5) — 0: o— ——_ FS or & 
20 4 20 $ >) 20 29 4 
I WG 4 . » TY = 
WAS WAS RS 
20 20 


CHAT: 
Multiplication of Fractions. 


OTH the prime parts of Fratt;onary Numeration ended in Addition and Subftraftion, 
their Compound Compoſition and Diſſolution are to follow, in Multiplication and 


the value is 


Diviſion. | 
Multiplication of Proper Frattions, may increaſe the termes but leffeneth the value , Tre reaſon why 


as before obſerved, in this part, Chap. 3. and of neceſſity can do no leſs, becauſe be- 

a , hs hkeo£ . leſs alſ; { d leſſened, though 
ing leſs than one, and making another Num er ſo many times leſs alſo, mult needs pro- > 2s 
duce a number as many times leſs as the multiplying Fraction containeth parts in it , ,,., by Mul- 


wherefore the Elements here may change the names they had in [ntegers, and Melti- tiplication. 


plication of Frattions may be called their Diflolution, and Diviſion their Compoſition, ?ultiplicatim 
they being increaſed thereby for the moſt part both in termes, and value. Neverthe- % CR ; 
may be calle 


leſs in Improper Frattions it is otherwiſe. As was noted in the ſame 3* Chap. before. Diſſulutim. 


Multiplication of Frattjons and mixt Numbers, retains no difficulty in Operation and 


Probation. 
wy ron 

: : of Fradtions in- 
x. Caſe. If the two Numbers given be Proper or Improper Frattions, or the one Pro- A 


Operation comprehendeth Six Cafes, The firſt three Eſemial, the laſt 3 Accidental. 


per, and the other an Improper, and the Alternate Heterologal termes Incommenfura- ; Caſes. 


ble, then multiply as in Integers the Homologal Terms, that is Numerator by Numera- I. 
tor, for the Numerator of the Product, and Denominator by Denominator for the 
. . 2 4 Bo. 3 5 : 
r of the Product, As to. multiply — by = the Product is — and by ?- Alternate 
Denominator 0 P py IJ 7 : by — 
2 o 8 . ; menſurable. 
produce = or 1 LY Alfo = by 2 wii] produce —» every of which have their va- z,,mpes, 
\ rious Collocations. As at A, or B. C, or D. E, or F: 
8 B I5 D 8 F 
+24 EE LS Foyt oO a $I 3 | IPRS. EE att 
6 4-4 I5 S.-4.-# 0 SE EE} 2 __ - 
I5 8 9 


2. Caſs, If the Alternate Heterologal Terms, or either of them be Commenſurable POO uns 


firſ: abbreviate them, and then multiply the new Homologal Terms as before ; fo ſhall Ps Mam. 


the Produtt be alſoin its leaſt terms, As to multiply - by 2, here 4 and 6 may be 
abbreviated to2 and 3. Alſo 5,and 15. to 1,and 3. then multiplying 2 by x, the new Zcany!es. 


Numerator is 2 and 3, by 3 the new Denominator is g, So is - the Product Incom- 


Gun 3. s Se hot te 3 2 
menſurable. So — by : produce - An - by - >» asat G. H. I. 


men'urable. 


i 
at 
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3. Caſe. If Integers or mixt Numbers with a Fraction, or both mixt Numbers be 


THE 
oo _— Siven to be multiplyed, ſubject an Unit as in Redut#zor under the Integers, and reduce 
OL 


Fraetion or . R : R 
wer. the mixt Numbers into Improper Fractions, and then proceed as above. So 3 by 2 
Examples. 


: 48 2 8 I 
will produce = as at K., and 4 by e's produce > aSat L. Alfogs = by 3— pro- 


duce — asat M. 
4.8 8 91 
K hg 1 Za ms M x = 
2 6 I I 
2x 2—= 6— ——__ wa 
"BS; 7 ; 2 * 2 
52rd: (s) 
7 j 


4. 4. Caſe. When an Integer and a Single Fraction, or an Integer and a mixt Number 
Integer and yhoſe Fration is ſingle, the Denominators of the Fractions being digits, be the two 
o —_ .,. given Numbers ; then the Integer may be made 2ultiplicana, and the other Number the 

' Multipher, which if a mixt Number, multiply the 24ultiplicand by the Integers of the 


I 


Multiplier, and for the Fraction of the mixt Number take — 7 = &c. as the Fra- 


ion is, of the Multiplicand , and add to the former Product, and the toral product 
ſhall be the deſired Number. Bur if the 4dulriphier be only a ſingle Fraction, theneither 
rake the half , third part, fourth part, ec. of the Integer according to the given 
Fraction, or elſe duplicate, triplicate, quadruplicate, &c. the Fraction according to the 
given Integer, for the Product deſired: For to multiply any Integer FraCtion-wiſe by 


- . _— I . . © - . F 
EE is Bipartition, by - Tripartition, &c.. And contrary-wife to multiply any Fraction 


by 2 is but to double the Numerator , or take half the Denominator ; by 3 isto triple 
the Numerator, or take the third part of the Denominator, &c. And hence ſometimes 
in like ſort Multiplication by Plural Frattions, if their Denominators be Digits is made 
uſe of, as ſooner accompliſhed then by Reduttion into Improper Frattions. 

Examples. Examples of all theſe varieties, at N. O. P. in the one 48 is multiplyed by 


9 - in the other by = and in the third by 12 o ; foplainly they need noilluſtration. 
O 


N | P 
48 Multiplicand. 48 Multiplicand. 43 Multiplicand. 
9: Multiplier 4 Multiplier, 12 ? Multiplier. 


432 Product of the Integers. 9 3 Product. 96 Product of 12. 
16 Third Part added, — 43 


6 3} of 48 added. 
442 Total Produtt. zo , OI 4 e 
612 Total Produc, 


— ——_O_A—_— ——_— 


5 © &. Caſe. When two mixt Numbers whoſe Fractions are ſingle, and their Denomina- 
p62 ogpe tors Digits, are given to be multiplyed ; after A/ulriplication by their Integers, and the 
oe Fraffionk, the Fraction of the 1ultiplier, as Jaſt above-mentioned, then multiply the Numerator of 
&c. the Multiplicand Fraftion by the Integers in the ulriplier, and the Product divide by 

the Denominator of that FraCtion ; and add this Quotient to the numbers before ſer 
down with the Product of the rwo Fractions multiplyed, the Sum of all theſe ſhall be 


the 


PORT Ne eta, 
'* oy , > "a 


a Ctiap. VI. Divifuon of Fraftions, 


m4 ; 


5 
che total Product. As to multiply 48 — by 12 - » firſt 48 by 12 produce 556; then Ezmpl- 
S of 48 is 36, then 12 halfs is 6 whole ones, or 12 multiplying 1, and dividing by 2 
is all alike, Wherefore 6 added to the other, and 3 the Product of : into - make 


together +18 - for the Total Product; asat Q, examined by the Common way ar R. 


the other Terms itand as they are for the Product. But when they are equal both Alternate 
wayes take 1, for the Product ſhall alwayes be an Unit or equal Fraftion. As in 7s equal. 
Exainples. 


2 and found alike. 
p 0 is 
43 { Mulciplicand. 3947 
12 { Multiplier. 
| 8 x6(3 
- _ = $82. 123. = 618 - 4947618 
48 Product of 12 gx gs 3 #94}01 
36 2 of 48. added EEE wes "4s 8s 
6 12 halfs. 97 
4 105; 485 
q 618 3 Total Product. 4947 
F 6. Caſe. When the Heterologal Terms either way are equal, cancel them, and ler "5 


multiplying - by ” the Produtt ſhall be —— cancelling 3,and 3, And in multiplying 
£ by = the Product ſhall be _ or 1. 


It ſ 
S n, RO 
| , 2 "I ©. 3: "F 4 
B 4/8. 3 
Wo I I 
4 . I 


Beſides the particular Proof of the different 1ulriplications one by another in Gene- Proof of Mul- 
ral; The Proof of 1ulriplication as in Integers ſo in Frattions ; is by Diviſion , and to #iþlication of 
be ſought in the next Chapter, Fratttons. 


CHAP. VL 
Diviſion of Fractions. 


JV of Frattions may be called their Compoſition as increaſing both their terms piviſhn of . 
and value if the Frattions be proper, and Homologal terms Incom- Frations wheti 
menſurable; but Improper and mixt Numbers partly increaſe and partly decree their *2*ir Compoi- 
Quotients as before noted in Addition of Frattions. Chap. 3. _ 

| Frattions and mixt Numbers, are divided wich much faciliry,” both Operation and Pro- rrouzhs, 
bation being performed by Aulriplication ; that after the manner of Integers ; this of 


Frattions. : NEE? | DS ;  Diviſioref Fea 
Operation concludeth with Six Caſes, the three firft Efſentiaf, and three laſt Acci- ions included 
dental. nnder 6, Caſes. 


1. Caſe. If the two' given Numbers be Proper or Improper Fr4#ims, or the one 
Proper, and the' other Improper,” and the Horhologal rerris Incorhmenſurabte; then 


I 
Homlozal 
Termes Incom- 


multiply menjuyable. 


58 


Example. 


2. 
Homologal 
Termes Com- 
menſurable. 


Examples. 


Mixt Nakbers 
both or one a 
Fraftion or 
Integer. 


Examples. 


4+ 
Integer and 
Fra&ion or 
mixt Number. 


Examples? 


Diviſion of Fraftions. Lib. EL Fart IL. 


multiply as in Jntegers the Heterologal Terms, that is to lay the Numerator 
of the Dividend by the Denominator of the Divifor , for the Numerator of the 
Quotient, and the Denominator of the Dividend by the Numerator of the 
2 


; 9 


and - 


».- » . . _ I 
Diviſor, for the Denominator of the Quotient. As to divide - by : 
by - '. by >. the ſeveral Quoti 3 , *., 2 variouſly fer as at A 

y >, and -— by —» the ſevera Quotients are 4,2 7 variouſly fer as at A. or 

w, 5 - 


B. C. or D.E. or F. 
3 9 . 
2 £1 I: BE & 1 C 3: 3 D-= ): 9 E 3. F. x 3 YE 2 
a:X: B-FC -X.? 3 io XxX 2 #3%3 
4 T0 = * 


2. Caſe. If the Homologal Terms or either of them be Commenſurable ; firſt reduce 
them to their leaſt Terms , and then multiply the new Heterologal Terms as before, 
and ſo the Quotient ſha!l be alſo kept in its leaſt Terms. As = divided by " becauſe 
2 and 4 may be abbreviated to 1 and 2 the Product of 2 into 2 ſhall be the Penominator 
of the Quotient; and the Product of 1into5 the Numerator, as at GG. £<o the Quotient 
of 5 divided by - ſhall be Ts as at H. and the Quotient of - by -2 ſhall be - » As 
at I. | 


St, B +24 19 DR 
+) 7G JAE my £3:C 
2 "I 


3. Caſe. If Jategers, or mixt Numbers; with Frattions, or two mixt Numbers, 
are given to be divided ; Subſcribe an Unit as in Xedyfion under the Integers, and re- 
duce the mixt Numbers into 1proper Frattions, and then proceed as above. So 4. di- 


vided by - ſhall give in the Quotient - or 5 _ at K. and 4 divided by - as at L. 


8 — L_ , 
ſhall give wm allo 4— dividing 3 = the Quotient ſhall be = z AS at M. 


13 7 
2\4/16 I 9 *(-: M ) i(= 
Lf —aere— =) 4 — ff Winds, Wh 
K2)2(Zors LE 9 = 22 \26 


3 


4. Caſe. When an 7nteger is given to divide an Improper Fraction , or a Single 
Frattion, whoſe Denominators are digits, or ſuch a ſingle Fratt;on given to divide an 
Integer ,, then if the Integer be Dividend, double, triple, quadruple, &c. the Divi- 
hd according to the Denominator of the Fraition. But if the Integer be Divilor , 
and the Improper Fra#ion or other Frattion be Dividend , then either double triple, 
quadruple, &c. the Denominator of the Dividend according to the given Integer , or 
elſe accordingly take the half , third part, quarter, &c. of the Numerator, which may 


beſt be done. As to divide 3 by by the 3 doubled ſhall make the Quotient = But _ di- 
vided by 3, becauſe the third part of x cannot be had, 2 ſhall be tripled , and make 


the Quotient _ And in dividing - by 3 either 2 may be tripled, or the third part of 
the Numerator which is 1 taken, and this is beſt, becauſe the Quotient - will be in its 


leaſt Termes, otherwiſe it would be — and need Abbreviation. See the Common 


Operations at N, O.P. 


N O P 
T I 
IJ 8 93G 


5. Cale. 


IR 


"WY Yee to - Sos _ 

Chan. VI. Diviſion of Fraſiions. 5g 
5. Caſe. When an Improper Frattion is given to divide an Tweger greater in gyantity 5. 
than che Numeractor of the Fraition, Diviſion may be made after the manner of Jzre- {997 Fra- 
gers thus ; Divide the Dividend by the Numerator of the Frattion, and ſubſtract this yas, "wg Inte- 
Quotient from the Dividend, and laſtly divide the Remain by the integers contained in 
the Frattiv7, and this lait Quotient ſhall be the queſited Number. 4s to divide 1480 Example. 
I 7 - tat ; | 

by 3 5 Or HA after 1480 Is divided by 37, and the Quotient 45 fubſtracted, the Re- 
main 14.40 isto be divided by 3, and this Quotient 480 is the Number ſought. As at (: 
agreeing with the Common way at R. | ; 


37 142 ) * y 40 
— etor.. 2 37) 37 Noo 
Q 3 Tr a = ha R uf Jiahe( 69 
12 1440 5 3 12 I I 
6. Caſe. When the Numerators are equal, cancel them, and place the Denominator 6 


of the Divitor for the Numerator of the Quotient, over the Denominator of the Divi- zn12a1 
dend. But when the Denominators are equal reject them , and vice verf- place the Nu- 7erms equal. 
merator of the Divitor under the Numerator of the Dividend for the Denominator of 

che Quotient. And if both the given Frattions be equal, for the Quorient take 1 , for 

the new Fraction in ſuch cate ſhall alwayes be equal ; and generally may be obſerved, if 

the Dividend be the greater of the two propounded Frattions, the Numerator of the 

Quotient will be greater than the Denominator, bur if the Diviſor be the major Fra- 


fon the contrary. As to divide - by = the Quotient will be = So 4 divided by Framptes, 


m—_—_— 
——C——C—— 


- I | . ' d 
= gives — in the Quotient, and ry by : - makes the Quotient an Unit. As atS, T. V, 
2 - 


Numerators Equal. Denominators equal. Fractions equal. 
7 I I 
NG —T%E we 
34 5\s $fF%Y ® 3/3KAl 


As in Integers, ſo in Frattions, Diviſion and Multiplication alternately prove each Proof of Divi- 
other, and though particularly one fort of work may be tried by another ſort, yer oy of Fra- 
regular and general Probation is by diſſolving the Numbers compounded; and compoun- © 
ding the Numbers diſſolved, Wherefore if the Product of any Fraftion be divided 
by either of the Fafors, the other Fattor ſhall be found in the Quotient, and it the Quo- 
tient of any Frattion be multiplyed by the Divifor, the Dividend ſhall be returned. 


Example in the Anſwer of theſe two following Queſtions. 


. . <» . I 
1. What Number is that which being mulviplyed by -- ſhall produce T | Queſtims in 
5 I0 ; Maltiplication 
I ED OR 4 YE - and Diviſion of 
Anſwer. 1 — » for dividing = by oy the Quotient is "Ny Fradlions. 


2, What Number being divided by — will give in the Quotient 2. ? 


Anſwer. =, for ſuch is the Product of = multiplyed by 2, 


Proof of Diviſion, Proof of Multiplication, 
*2 (2 
Fa. 2 9.5, 
5 2 | {@] F 2 
10 


Hence it is evident that Reduftion of Fraftions of Frattions ma "01 if the 
+ 1015 may be proved ; if the ».,.+ 
—_— Frattion, being but the Product of their Multiplication, be divided by any _ he hg 
: the Fragments, for then will the Quotient be the other Fragment , or the Sum of Frafims of 
the other Fragments, if more than two were in the Compoſition. As in the former f/*ions ir 
Inſtances, ®* _ 


60 Diviſion af Fraftions, Lib. I. Part Il. 
Inſtances, 2. Chap. 4. Set. of Reduttion, = of = reduced became — if therefore — 


be divided by — the Quotient will be — or by * it will be = as at U, and W, 


And the Reduction of — — 3 of — unto of will be found true ; for if _ , bedivided 


by any of the. three SE, Fs Sum of the other two will appear in Is Quotient, 
as at X. Y. Z. 


PE NE SE 


Y Z 
I S 3 > 
g) _—_ ) _- 
3 JÞ5{ 3 = 2 5 LE 1 os 
3) "HT oa” 7 9); Was 
I 16 16 WT 8 


This kind of Proof was mentioned before in Redutt;or, but ws till after Dsv3ſcor 
was taught ; as not probable before to be underſtood. 


Partis ſecunde, of Libri primi 
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Chap. I. 6t 


— r 
ARI THME TICK, 
The Second BOOK, 
CONCERNING 
Numbers generally contrat ; 
In Two PARTS. 
| WHEREIN | 
; % 
GEOD A#ATICALS Declared. 
> are 
FIGURALS Demonſtrated. 
; AND THEIR . 
SIMPLE ELEMENTS. 
CHAT 1 
of GEOD ZTICALS. 
Ufficient hath been ſaid of Abſolute Integers and Abſtratt Fraftions in the former 
: Book, it is neceſſary now to proceed to Contratt Numbers, 2 
K Contratt Numbers were before declared to be Numbers reſtrained by ſome trad trea- 
Y annexed Denomination, or ſpecial Denominator, and Book, 1. Part 1. Chap. 2. ted of: 
| divided into two ſorts, General and'Special. Contraft of 
General are ſuch whole Denominations are generally known in moſt Nations, and pt Jon Y 
uſual not only in Mathemarical Sciences, but alſo in Mechanical Arts, and of Common oy 
and Vulgar Frequentment in T raffique, Merchandizing, Buying, Selling, &c. Geadaticals 
Numbers generally ContraG are Geodatical or Figural. and Figurals. 
4 Geodeticals include all Numbers contracted by Vulgar Names or Denominations ac- geq4eticals 
i cording to the common and uſual diſtinftions, diviſions, dimenſions, or | inſticutions, what. 4 
I cuſtoms, or uſages of Nature or Nations, As Men, Women, Horſes, Sheep, Weights, 


Meaſures, &c. 


R The 


i ny ty Sees ene 


| . -q + When 

62 Of Geod-gticals, [.1b, 11, Part I. 
Whonce the The word Geodeatical comes from Geode/ia, and this from the two Greek words, 
Word. 9 and So, ſignifying a Diviſion, Meaſure or Dimenſion of the Earth, and may ſeem 


too ſhort to denote what is intended thereby ; yet becaule ali [Nenominations are truly 
but meaſures of quantizies or gravities, accompred according to the Standart of earth- 
ly dimenſions inſticuted by the Law of Nature or Nations upon the Terreſtrial Globe ; 


the Term Geogetical may firly ſtand for the purpole here uſed tiii another more fir 


be found out. 


Gerdeticals di- Numbers thus concluded m ay be diſtinguiſhed as in the Order folluwing, 
ſtzngurſhed. 

{ Integral. 

; Fracted. 


| Greater 
Geodeticals < 7 Engliſh 
; Smaller. 


J Meaſure. 
{ Weight. 


4 T x IT 
u*; - . F 
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Hebrew. 


/ - (Antient < Greek. 
Forrain . Latin, and Roman. 


{ Nodern, Yiac. pag. 110.t0 157. 


_ 


E —_ $2 Os 


re boy The greater Geodeticals are ſuch Nenominate Numbers whoſe Names or Denomina- 
Geodeticals. tions admit nor {maller artificial diviſions, or are the higheſt denominations of that 
kind or quality, and if they may bedivided into ſmaller parts yer cannot be heightned 
into greater. Of the firit fort are Angels, Men, Women , Cities, Towns, Horles, 
Sheep, Ships, and a multitude of ſuch other Nounes. Of the other fort are Leagues, 
Years, Circles, Bales, Butts, Tons and tuch like, which are capable of being divided 
into ſmaller parts or denominations. 
Tntegral or Thele greater Geodetichs are Integral or Frafted, 
Fratted. Integral, When ſuch denomination is annexed ro any Abſtraft Integer, as 10000 An- 
cot has whe th gels, 36 Men, 800 Ships, cc. 
Frafed what. Frafted, When ſuch denomination is annexed to any Arithmerical Frailion, as £ of 
a Ship, 3 of a Ton, Cc. 
Geodsticals And becauſe ſeveral of thele greater denominations may be parted into lower and 
bow they come {ybtiller parts, every of which parts having Proper Names, and being thereby known, 
+6447 bt wi thoſe parts ſo named become reckoned for 1nregers denominate, and the greater deno- 
SEL minations omitted as before, Chap. 2. Of the Nature of Numbers was declared. For 
| 3 of a Ton, becauſe a Ton 1s divided into 20 Hundreds ſhall becalled 15 Hundreds, 
- which is -; of 20, and paſs for a denominate Integer , and the great denomination 
[Tor] omitted : So becaut2a /ound of Money is divided into Shillings , and Shillings 
into Pence , parts of a Pound hall be accompted by Shillings, and parts of a Shilling 
by pence, &'c. | ben | 
Smaller The {maller Geodeticks ariſe from ſuch of the greater as admit of ſubdiviſions and 
Gerdsticals, leſſer parts undcr particular names and denominations which being abbreviated with the 
greater denomin+tion may be reduced back again from a {maller denominare Jnteger to 
a frated Geodeo!11ck of rhe greater ContraRtion ; As 10 Shillings abbreviated with 20, 
the Shillings in one pound {hall be reduced to :. /. 


Engliſh or Geodeticals of the imaller fort may be comprehended under two heads, E7:91iſ; and 

Foreign. Foreirn. 

En:lifh tale in Engliſh, Include both Aeaſure and Weight. : 

—_— and Meaſure is the accompt of any Quantiry or Magnitude taken either im length or 
aku breadth, or according to irs fold thickneſs, or hollow capacity , by fome Standart ap- 


Meaſure what, 


proved as a krown Meaiure. 
Weight what. Weight is the accompt taken of the gravity of any Quantiry or Magnitude accor- 
ding to ſome approved Standart or known Meaſure. 

Beth doubly Both theſe, iz. Weight and Meaſure referring to lome denominations are pure as 
canficered, conſidered per fr, to others impure as conſidered zrter ſe, bur in Authours ſound fome- 
what confutedly, as Money and Bread paſſing only as numbred or accompred, and 
yet notwithſtanding to have their due proportion of Weight, and Woollen Cloth gene- 
rally paſſing by Meaſure in length, ought alſo to have due breadth and weight. 


Enzlifh Mea- Under Er! Denominations that refer to meaſures of length may be contained 
ſures.  _notonly things once meatured by the Inch, Foot, Yard, EI, Rod, &c. bur allo feve- 


ral things accompred by Number , or as cominonly called '1 ate, as Fiſh, Skins, Pa- 
per, 


SLUG Bart» 
HEY 


WITT 477 > pF 26 afes 
(1 FY 4 7, ; Us Geod ef icais, 
per, &c. for it is tufficiently evident that every Number in fome ſenſe is bur a lineary 
'Viealure or Multicude of Unics {uppoted to ftand inlengrh one by anciher. 
Lons Aeaſures therefore cormmrite the Denominations uted m Ajtrvaomy of Time and 
Atntion, In Coſmngrapry and Cen rapiy from the meafure cf ] eagues down to int 


14 


!-no:h of Farly-Corns. In Verchandiſe the denominations of many torts of >! 
<ruifs, Linnen Cloth, Fiſh. Skins, Payer, Parcomen?, &'. 

Broad Meaſure iwopiy things twice meaſured by a ime, once 1m reſpect tolengrh anc 
again to breadth, and c21:5ia the Denominarions uted 1 CGeoact: y from Acres downward, 
and in the {quare meaiures of Glaſs, Plank, Pavemems, &c. In YNerchandize 
\Woollen Cloth, which a!:2 i5 to have tis proportion of Weight 

Ateaſures of 1 hickzeſs or Podty Capacity are enner Sold , as the Sizes of Fuel, 
Meature of Timber, Stone, .'c, or Concave which have hollow Capacity. Concave 
Neature is divided into dry and liquid ; Dry take in the Veaſures of Corn, Salr, Coals, 
Lime, &c. Liquid, Ale, Ezer, Honey, Euiter . Fith, Ovl, Sope, Wine, G&c. 

Among Enzlifh i1cigicts bur rwo are conliderable, #;z. 7roy and Avciranpsts, 


® I 
SJ 5 


The Book Intituled 7 be Þ ath-way to Knowledze TranfJared our of Dutch into Evo”; 
by IV. P. 1596. makes mention of three other \Weights. 


1. The Pound Tower utual for Minrage, in the names of its diviſions like the Por: 
Troy, but in quantity lets, for 15 Pounds Tywver make but 15 Powids troy. 

2. The Found Subtil ur Sitttle fo termed, for that in {mail quantity ir may be made 
ratable to repreſent any oiher greater Werghr whatfoever, ds torr Penuy wizht Troy, 
or les, to an{wer in due proportion unto rhe wile Pod 7 70y with all his parts, every; 
part ſenſible and feverally ro be handled. This eiphr 15 private to Aﬀay-Matters and 
tuch as can make trial of A71zicrals, and not known to many other, neither in ordinary 
Accompts is there any ule thereoi, 

3. The Pound Foile, is lefler than the Pound Troy by ! part of the Pound Troy, and 
hath ſmall uſe, fave only amongtt thoſe thac mate Got! Foil and 17 yre. 


But the T7oy and Avoirdupois Weights are of common ule , the firſt of force by 
Statute, the other by Cuſtom, yet confirmed by Stature. Why ſocalled I could never 
fatisfie my ſelf, bur crave leave to conjecture that 77oy Vergar was the Weight an- 
ciently uſed in Toyns and Cities, and Y<rf;gar tells us that Troy Novant, is as much 
as to fay New Town; and Avoirdupoies, Averdupois, Aver depots, or Avoiraupoys how- 
ever written ſeems to ſound like an Over- Weight, from the old Norman Language, 
and was either allowed upon drofly and coarſe Goods, or probably told in the Countrey 
and the Over-Weight allowed in lieu of Carriage to a Market. 

By the Troy-Wezrght is accompted the Afﬀize of Bread and ſome Liquid Meaſures 
conſtituted, alto Gold and Silver Plare and Bullion, Kings, Jewels, Precious Stones , 
Musk, Civir, cc. are weighed thereby. 

By the Avoirdupois-Weight are bought and fold all baſe Merrals, as Copper, Tinn, 
Steel, Iron, Lead, and ſeveral other Merchandizes, as Allcm, Rozin, Pitch , Tar, 
Wax, Tallow, Hemp, Flax, Beef, Cheele, Meal, Corants, Raiſins, Prunes, Figgs, 
Almonds, Spices, I>ruggs, Sugar, Tobacco, Woo!l, cc. So Sope and Butter when 
{old by Retail, and many other Retailed Commodities whereof any Garble, Refute or 
Waſte comes; Bur Butter, Sope, and {ome other things when told in grofs, pats by the 
Barrel or Firkin where the Content or Meature cf the Veſlcl 15 alto conſiderable 

Coyne reſpecting both Weight and Number or Tale which is but lons Meajure as be- 
fore noted may be placed under either of them, bur though vulgarly paſſing by Tale, 
yet proyerly. belongs ro Tr»3-weight according to tine divitions whereof, for the molt 
part, Engliſh Money is divided, and ought to be valued in Weight and Fineneſs 

Of all thele in order, ir is convenient fomething be faid, and their Dimenſions and 
Diviſions ſeen, before Foreign Meatures and '\Weights be ſpoken of. 


Emaliſh Meaſares. 


The Meaſures of Time and Motion being properly Aſ/ronomicals, having certain De- 3/-.:% 
nominators and {pecial Operations belonging to them are referred to the ſecond part 7:-? 
? 


of the next FEook. 
Cofinograpnical and Geograph': :! Meaſures of lengrh begin at a Parly-Cora, and in- 


creale upward to a League, in watin called Lexca, which 1s the greateit denomination 7/- 4, 
principally in uſe with Mariners, for with Geographers commonly the greateſt denu- Lin 
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League from mination is a Mile, generally thought to be derived from the Latin ile, ſignifyin 
the Latin 1000, becauſe a Mile with the Latins contained juſt fo many Paces, but an Engliſh 


Jets fm Mile containeth 1056 Paces. 
Ulle. | : | | 
A Table of En- In 1 League are 3 Miles. In 1 Mile 8 Furlongs, &c. As in the following Table. 


Elijh Long Me a= 
ſures for Land 


League. I Mile. 

Miles. *. 1. 3 — Furlong. 

Furlongs. *. 2. 24 8 I Perch. 

Perches. *. 3, 960 320 40 2 -- foot; 

Feet. *. 4. 15840 5280 660 I6: 1 |lnch. 

Inches. 190080 | $3360 | 7920 198 12] 1 
Barley-Corns *. 5. 570240] 1 g0038s | 23760 | 594 | 36 EM [Barley-Corns. 


Len2th of an *, 1. Thatan Ezgli(b Mile ſhall contain ſo many Furlongs, Perches and Feet may 
Engliſh Mice. be een in the Statute. Anno 35. Eliz. Cap. 6. Intituled, An Att for the Reſtraint of New 
| Building, &c. and long before the making of that Stature was a Mile of the fame 
content. | 
Pulton miſprin- *, 2. The Collection of the Statutes at large by Ferdinando Pulton, Printed 1640. 
ted inthe M- yay, 1191. inthe Statute of 35. Eliz. laſt mentioned deſerves CorreCtion , who there 
ber of Fu10$3. Takes 1 Mile but 5 Furlongs, whereas it ſhould be 8, as by another Printed Copy by 
me, and other good Authours may appear, 
Perch, ſeveral *. 3. A Perchor Pearch hath other names, as Pole, Rod, and Lugge, but they are 
names thereof. groſly miſtaken who call it a Rood, for a Rood is a quarter of an Acre, a far greater 
Lejs than 4 quantity than a Rod, 
_ 1 The Pole, Rod or Perch, for they are the moſt uſual names, is by the Statute afore- 
$26 | ſaid to be but 16 Feet, yet by the uſage of ſome Countreys the Pole doth vary, for 
Perch for the in ſome places it is 18 Feet, in ſome 21 Feet, and in others 24. And Mr, Osborne (as 
m—_ 1” witneſſeth Dalton in his Coxntrey-Juſtice, Chap. 65.) writeth that the meaſure of 18 
—— ; Feetto thePerchis commonly called Woodland Meaſure, 21 Feet to the Pole is called 
Cnncs-opu * Church Meaſure (Sci/r. of Land which doth or did belong to ſome Church), and 24. 
Foreſts. Feet to the Pole is called, (and that rightly) Foreſt Meaſure. 
Fo0t, the length *-+ 4+ That a Foot ſhall contain 12 Inches, and one Inch 3 Barley-Corns laid end to 
thereof. end, (or as ſome fay 4 in thickneſs being dry and round and taken out of the midſt of 
the Ear) is evident by the Statute made Ano 33. Edw. 1, An. Dom. 1306. De terris 
Ojten ujed Plu- Menſurandis, & De compoſitione Ulnarum & Perticarum, Foot is often *uſed in the 
raily. Pluralas well as Singular ; as 2 Foot, 3 Foot, &c. for 2 Feet, 3 Feet. 
Barley-Cornno FX. 5. A Earley-Corn is in it ſelf no Meaſure, but the leaſt thing in a Meaſure, where- 
meaſure in it , of as it were Meaſure is made, and whereby it is rectified by the Ordinance, Intituled, 


ſelf. Compoſitio Ulnarugs & Perticarum. 3 Barley-Corns laid end to end make an Inch, 12 
Inches a Foot, &c, 
Meaſures for Beſides theſe, ſome meaſure lengths whether depths, heights, or diſtances by Scores, 


depths, &C. Goads, Fathoms, Paces, Ells, and Yards, which are thus divided. 

Yard the length Jn 1 Yard are 3 Feet, or 36 Inches. 

E/, the length. Jn 1 Ell are 3 Feet 9 Inches, or 45 Inches, 

Both theſe ordained by Statute, and of general uſe in England, for the meaſure of 

Silks, Stuffs, Cloth, Lace, Ribband, and ſeveral other Wares and Merchandize ; com- 
monly Woollen Cloth by the Yard, and Linnen Cloth, Silks, &c. ſome by the one, 
and ſome by the other, as is well known to Tradeſmen, but ſeldom uſed for Land. 
Both Yard and Ell divided equally into halfs, quarters, half quarters and Nails, or Neils. 
So 1 Yardor Ell containing 16 Nails. 

Meaſures of To ſome Cloth and Silks belong greater denominations than Ells and Yards, as Chefs, 

Cl th how much polts, Pieces, Hundreds, Roules, &c. 


#n the ; 

Chef, In : Chef of 4 CIT nnen , Silks 1g SElls. 
Pole Davies 

Bolt. In 1 Bolt of {ns Elbing I Ta Ells. 


Io 


p) 


«ag 
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/ Barbers Aprons, or Checks 
i Curle Sipers 
| Borrato<s or Bombalines, Buffins 
| Moccadoes and Lile Grograins, Buſtians — 
- Carrels, Dornix, Strip't or Tufted Canvas 
p Raſhes, Flanders Serges, ©c. 
| Beaupurs, Frizado, Rounſcot Say 
| Engliſh Tufted Canvas 
Ribband 
Cambrick—— 
JLawn 
In Treagers 
{Lockram called ; Ris : PE a 
" Canvas J 
In . Eundred of hear ener HOES 
( Tiking and Twill of Scotland 
c Miniters 


In 1. Roul of s Ozenbrigs s 


- 10 Yards 


15 Yards. 


24 Yards. 
30 Yards. 
36 Yards, 


""=:Cxa Bl 
_— 3 


In 1 Piece of 


F 106 Ells. 


120 Ells. 


1500 Ells. 


In i Pace or rather Paſs, from the Latin Paſſue, are 5 Feet, called a Pace Geome- 
:-:.4/, to difference it from cther Paces of greater or leſſer content, and is properly a 
Foreign Vealure for Land. | 

jn 1 Fathom are 6 Feet, uſed in meaſuring Depths, and Sounding at Sea. 

In 1 Goad 1 ' Yard, or 4. Feer, a Meaſure in ſome places for Land and Cloth re- 
ceived by Cuſtom. 

in 1 Score 20 Yards or 60Feet, a Meaſure alfo not ordained by Statute. 

Some [Denominations frequent in Engliſh Books, or Digits, Palms, Spans and Cu- 
birs great and imall, are no uſual E-g/if Meaſures, but came from other Nations hi- 
ther, and retaining their Foreign Dimenſions and Diviſions, are to be ſought among 
the Foreign Accompts. | 

The Meaſure called a Handful uled in meaſuring the height of Horſes, by 27. Hen. 8. 
Chap. 6. is ordained to be 4 Inches. 

In Merchandize under Long Meaſures as beſore noted, fall ſundry Lengths, common. 
ly called Number or Tale ; 

Many ſmall Wares called Habberdaſhery, and ſome other Commodities are fold by 
Dozens, Scores, Shocks, Hundreds, Thoutands, Laſts, Grofles, &c. 

Every dozen Concains 12, and of ſome things in ſome places 1 3. 

Every Score 20, and in ſome places 21 for 20. 

Every Shock 60. 

The Hundred is more or leis according as the Commodity is, and the Thouſand and 
Laſt greater or leſſer as the Hundred. 

The Gros is {mall or great, the ſmall Groſs is 12 dozen, the great Gros is 1 2 ſmall 
Grols. 


A 'Breviat of ſome Merchazdizes accompted by theſe and ſuch 
like Denominations, 


Alphabets. 
Lalkes 
Barrel board 
Pome ſpars. ) 

Bookes. In 1. Maund. 2. Fats. 

Powſtaves. In 1 Handred 1 20. 

Eoxes called Sope-Boxes. In 1 Shock 60. 

Eracelcts or Necklaces of Glaſs. In 1 ſmall Groſs 12 Bundles or Dickers. 

Bread, m ſeveral places. In 1 dozen 13 Penny Loaves. 

Putrons. In 1 great Grois 1 2 {mall Groſs. In 1 {mall 1 2 ordinary dozen of Buttons. 

(Canes. In 1 Shock 60. 

Cantipars - | 

Capravens {In 1 Hundred 1 20. 

Clapholt or Clapboard. In 1 Great Hundred 12 Rings. In 1 Ring 2 ſmall Hundred. 
in 1 ſmall Hundred 120 Boards. So that 1 great Hundred contains 24 ſmall Hun- 
dred, or 2830 Boards. 

Deales, In 1 Hundred, 120, 


In 1 Set—24. 
In 1 Hundred —1 20, 


In 1 Fat 4 Bales. 


Piece: 


Hundred. 


Rowle. 


Pace or Paſs 
hyw much. 


Fathom. 
Goad, 


SCE 

Digits, Palms, 
Spans, and Cu- 
bits, Foreign not 
Engliſh Mea- 


ſures. 


Handful how 
much. 


Small Wares 
the Meaſure. 


Dozen. 
Score. 
Shock. 


Hundred, 1000 
and Laſt. 


Groſs great and 
ſmall. 


Set. 


Hundjred, 


Maund, Fat&c, 
Hundred. 
Shock. 

Groſs, Bundle. 
Doxen. 

Groſſes, &c. 
Shock. 
Hundred. 


Hundr zae, &c 
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Lengti> of Fiſh 
ſol 4 by Tile. 


Freſh Fiſh how 
fld. 

Maund thereof. 
JNary. 


Cod, &c. the 
ICo. 

Eeles the Bind, 
Stribe. 
Hcrrings. 


A Table of the 
Lajt of Her- 


FINgS» 


White Herrings. 


Red Herrings. 


Hundred. 
Tarn. 
Hundreds. 


Ropes. 
Dichers. 


Dozen. 
Bundle,Dicher. 
Laſt , Dicker. 
Hundred. 


Paper and 
Parchment how 
reckoned. 


Bind of Shins. 


Timber of 
Shins, 


Of Geodeticals. Lib. 1. PartT, 


Fiſh, Of che greater ſort barreiled called Countable or Tale-Fiſh, ought to contain 
in length from the Pone in the Finn to the third joynt of the Tale, 26 Inches ar 
the leaſt, by the 22. Edw. 4. Cap. 2. 

Moſt freſh Fiſh is fold by the Common Dozen or Score, Sometimes by the Maund, 
if the Fiſh be ſmall ; the Maund or Moane, holdeth about a Gallon; and Six 
Maunds full ſet together, and an heap on them all at top is called a Mary. 

Beſides theſe ſome quantities of Fiſh freſh and Salt ſold out of Cask have Common 
Denominations.. | 

Cod, Alſo Haberdine Ling, and Newland Fiſh. In 1 Hundred 124. 

Yet the Book of Rates reckons but 1 20 to the Hundred. 

Eeles, In i Bind, 10 Strikes, In r Strike 25 Eeles. So is 1 Bind 250 Eeles. 

— _ or Salred at Sea, called carn'd or corbed by the Laſt in ſome places 
thus divided. 


Laſt. | 1 [Thouſand 

Thouſands. | 106 1 ;Hundred. 

Hundreds. | 100 | 10 | 1 Warpe. 

Warpes. 3200 | 320 32 I | 
Herrings. 12800] 1280 | 128 | 4 |Herrings. 


But by the Statute of Herrings made 31. of Edw. 3. 4. Dom. 1357. Cap. 2. there 
is appointed but Six Score to the Hundred, ſo one Laſt ſhall contain but 12000. 
Yet at Tarmouth they ſell 33. Warpe to the Hundred. 

Accordingly White 'Herrings that is Salted in Barrels is fold by Retail, and Red 
Herrings that is dryed in the Smoak, in ſome places are accompted by 120 to 
the Hundred. 

A Cade or Carde of Red Herrings ought to contain in 1 Cade 5 Hundred, that is 
600 Herrings, and one Laſt 20 Cades. 

Shrimpes. In 1 Hundred, 1 20. 

Soles. In 1 Turn 4. 

Sprats. The Hundred as Herrings. The Cade of Red Sprats 5000. Yet by the 
Book of Rates Outwards but 1000. 

Stock-fiſh. In 1 Hundred, 120. 

Raſtal. 8 Title, Weights and Meaſures, ſaith the Hundred of hard Fiſh muſt ba 
8 Score. 

Garlick. ſn 1 Hundred 15 Ropes. In 1 Rope 15 Heads. So is 1 Hundred, 225 Heads. 

Gloves. In 1 Dicker, 10 Pair. 

Horſhooes. In 1 Dicker, 1o Shooes. 

Iron. In 1 Dozen 6 pieces. Raſtal 8 Weights and Meaſures. 


| Knives. In 1 Bundle 6 Dickers. In 1 Dicker, 10 Knives. 


Leather. In 1 Laſt 20 Dickers, In 1 Dicker 10 Hides. So the Laſt is 200 Hides. 


Oars. In 1 Hundred, 120. 
Paper. Parchment. 
Bale. 1 {Ream, = 
Reams.| 10 | 1 {[Quire. Rowle. Mike (Dozen. 
Quires.| 20 | 20 I _—_ 3 4 ] ; 
Sheets. | 5oeo | 500 | 25 |Sheets, Skins, LOG 2 13 Skins. 
Skins. In 1 Bind, 33 Skins. 
+—+— nm Letwis. 
Fitches. Martrons. A 
ve. or Grayes. Minkes. In 1 Timber 4.0 Skins. 
5 e IJ Jennets. Sables. 
Furrs of {2.4 oe. | 
Car. el 1 Hundred 5 Score Skins. 
t Coney. 
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Calves. In 1 Dozen 12. 

Goats. In 1 Kippe. 50. . Dozen » 3 
Skins of _—_ In 1 Hundred, 5 Score. Skins. Kippe v 

wonagy Yet by the Book of Rates Outward'6 Score, Hundred 


Trayes of Wood. In 1 Shock, 60. 


Meaſures long and broad reach the Denomination uſed about Land Meaſuring, called B-oad orSyuare 
Acres. lr is ſufficiently manifeſt by the Statute Ap. 3 3. Edw. 1. aforeſaid, that an Acre He/ures for 
of Land is to contain in length 10 Perches, and in breadth 16. So if the breadth be —"y Eng- 
1 Perch, the length ſhall be 160 ; if the breadth be 2, the length ſhall be 80; and fo re how much, 
proportionably, that is to ſay alwaies 160 Square Perches. The other proportions of 
the length and breadth of one Acre of Land mentioned in that Statute were obſerved by Statute thereof 


Record in his Book of Arithmetick long ſince, not to be exaCt. The Acre is thus divided, nt exa#. 


D 


S23ch. 


Acre. | 1 Rood. A Table of En- 
: glith Square 
Roods. *. 4 1 [Dates work. Meaſures, 


Daies Works. | 40 | 10 v1 


<——DCTA—— 


Square Perches. | 160 | 40 [_4 Square Perches. 


—_—— 


*, A Rood is ſometime called a Farthendele, and ſometime a Yardland, but as to R917 how called 
the latter very corruptly , for a Yardland containeth much more than an Acre, Yardland, more 

Several Denominations about Land Meaſure beſides a Yardland are found in the Law 774" © Acre. 
Books, as Hides, Plowlands, Carves, Carucates, and Oxeganges, but are grown 1o Difference in 
obſolete, That the Lawyers themſelves can hardly agree abour the Content thereof; ** Accompts of 
the firſt 4 ſeem to be all one, and are reckoned to contain by ſome $5, by moſt, 100 = = Plow. 
Acres, yet Norden in his Surveyors Dialogue, and others, make a difference between a _ 
Hide of Land and the other three , and fay that a Hide of Land containeth 4. Plowlands, 
and every Plowland, Carve or Carucate, which are all one, 4 Yardlands, and every 
Yardland 3o Acres. So ſhall one Plowland contain 120 Acres, and one Hide of [and 
48 Acres, Cambden and Hollingſhead will have one Hide of Land to contain 100 
Acres, and others ſay, 8 Oxeganges make a Hide or Plowland, and every Oxegange 
containeth 15 Acres. Dalton in his Countrey-Juſtice faith, that the Common Account in 
the Eaſt part of Cambridge-ſhire of a Yardland is but 24 Acres. And Sir Edward Coke in Sir Edward 
the firſt part of his Inſtitutes under the Title Eſcuage (perhaps prudently foreſeeing Cok®s Opinion 
theſe differences irreconcileable ) is of Opinion that a Plowland is of no cerrain Content, 9 © ?/owland. 
but is rather to be reckoned by the Value than Content, and that more in one place 
and leſſer in another ſhall be a Plowland according to the quantity that one Plow ma 
till ina Year. But all agree that a Yardland called in Latin Q#atrona terre is much Tardland how 
more than an Acre, and therefore ought not to be uſed for a Rood, which is but a quar- ©#*- 
ter of an Acre. 

Among long and broad Meaſures fall in next, Glaſs, Plank, Pavements, of which G/a/s, &c. how 
Glaſs-Windows are commonly meaſured by the Foot Rule of 12 Inches to the Foot, 7*4/c2. 

So one Square Foot ſhall contain 12 Inches in length, and as many in breadth, that is 
144 Square Inches. Unwrovght-Glaſs ſometime ſold by Weight. See among Weights. Pavements, 

Pavements are ſometimes meaſured by the Yard, commonly by the Foot-Rule, and £o9fs, how 
a parcel of Pavement or Tiling of 10 Foot long and 10 Foot broad is ordinarily in theſe *4/7ca- 
parts cailed One Square. And equivalent to ſuch a Square ſhall be the laying of 100 The Square 
Gutter Tiles, or Redge-Tiles, though of the latter ſome count bur 50. - thereof. 

Plank or Board is commonly accounted m— uare Meaſures, yet more properly Plank or Board 
belongeth to Timber Meaſure, for that beſides che length and breadth reſpect is had ro bo» meaſued. 
the thickneſs of the Plank, whether ir be Inch, Inch and half, Two Inch, Three Inch 
Plank cr more, all commonly meaſured by the Foot of 12 Inches. The Accomprt of 
the [Load of each is referred to Timber Meaſure. 

All Square Meaſures, whether of Acres, Glaſs, Pavements, Plank, &c. do pro- S4#4re Mea- 
perly belong tro Figural Numbers treated of in the next part of this Book molar wie ” 

Eut \Voollen Cloth though as before noted, muſt have _ breadth and weight, Wolks Chth, 
yet being commonly accompred only by length, and accordingly by Retail fold by the 
Yard keeps place among Geodeticals, and as to the making, and Wholeſale thereof duely 


placed here. 
The 
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Thedue making of Woollen Cloths is declared in a Statute made 4. 4. Jac. Chap. 2, 
being an Epitome of all former Acts to that purpoſe, in which may be ſeen their Weight, 
Breadth and Length, Workmens Orders, with the Viewing, Searching and Forfeitures 
or Abatements of and for the fame. F 

One Sack of Wooll (the Content whereof is found among Weights) is accompted to 
make 4 Standard Clothes of clean Wooll called forting Clothes, weighing 5&4 the 
Cloth, and being 24 yards long and 6 quarters ' broad or thereabours within the reme- 
dy or allowance of 2 # weight upon a Cloth, | | 

The length is preſcribed by the Statute to be meaſured wet within the liſt of the 
Cloth, by the Yard and Inch, inſtead of which Inch is the allowance of the Thumb in 
Retailing uſual. | 

In Weighing, which is to be by the Avoirdupois Weight is to be obſerved that the 
Clothes be well ſcoured, thickned, miiled, and fully dryed, the Weight of a Cloth 
ſeems more to be regarded than the meaſure, becaute the 'Weight containeth ſubſtance 
which may be abuſed by ſtretching into Meafure. 


The Aſſizes of Woollen Cloths by the Statute An. 4. Jacobi. Cap. 2. 
Length. Breadth. Weight. 


Yards. Quarters. Pounds. 
Long Broad Cloth,and Clothes of Died Woolls and mingled }_  ... 

Colours of Kent, Yorkſhire and Reading, berween—— 3? © 34-6. ——86 
Whites of Worceſtcr, Coventry and Hereford M7 I. 
Plunkets, Azures, Blews, and long Whires of Syfolk. " 4 | 
S 


Norfolk, and Eſſex. 32——$-——0 
Sortins Clothes, Suffolk, Norfolk, and Eſſex "TE | SO PRO ff 
Fine ſhort Suffolks 23 - 36-—6:——564 
Handiwarpes 29. 2$2-—5. ——6 
Plunkets, Azures, Cc. of Wilts, Somerſer, &c. 26 29 ——-6'—-68 
Yorkſhire ſhort Clothes 23 24-—61—-6 


Broad liſted Whites and Reds of Wilts, Gloceſter , Oxford 
and Eaſt part of Somerſet 


26 28——6!——64 


Narrow liſted White and Red——— —_ i. - _ 
Fine plain liſted Clothes of the Shires laſt mentioned— 29 32—6!——72 ; 
Tauntons, Bridgwaters, and Dunſters ES 0g — 
Short Cloths of Died Wooll, &c. —23 25—6.——66 
Narrow of Somerſet, &c.- 24 25—4 —30 
Devon: Kerſies called Dozens —12 13—4 —13 
Check Kerſies, Straights. and Plain Graies 7 18—4 —24 
Ordinary Penniſtone or Foreſt Whites I2 13——5:——28 
Sorting Penmſtones — — 13 14—6'—35 
Whaſhers of Lancaſhire and others | ——17 48 ——_ 7 
Cogware, Kendal, and Karptmeales at pleaſure ——20 at leaſt. | 


Some accompt Mancheſter, Cheſhire, and Welch Cottons by the Goad, allotting the 
Lancaſhire Cotton td be in length between 20 and 21 Goads, in breadth * within the 
liſt, and in weight 2z pound. The Mancheſter and Cheſhire 22 Goads inlength, in 
breadth as the Lancaſhire, and in weight 3o Pound. : 

The next ſort of Meaſures are bodily, whither Solid or Concave, and properly be- 
long to Figural Numbers handled in the next part, yet becauſe many of them are not 
Rooted Numbers, and in Common Commerce reckoned by Number or Tale rather 
than in reſpect to their Capacity, they may as to their Denominations ſtand among 
Geodeticals. 

Among Solid Meaſures are the Aſſizes of Fuel, Plank, as before noted, Timber 
Stone, Laths, Tiles, &c. ; 

Fuel contains Billets, Cordwood , Faggots, Talwood, and Coals, But Coals are 
ſold by Buſhel, and therefore placed among Concave Meaſures. 

Every Billet by the 7, Edw. 6. Chap. 7. muſt be 3 Feet 4 Inches in length, and is ac- 
compted for 1 or more, according to the bigneſs thereof. For if it be but 7 * Inches 
about, it ſhall be bur a ſingle Biller. If it were 10 Inches about it was called a Caſt 
and was marked with 1 notch within 4, Inches of the end, and to paſs for 2 Billers. 
If the two Billets were 14 Inches about it wascalled a Caſt of two, and marked with 2 
notches, within 6 Inches of the middle, andto pals in Tale for 4 &illers, 


But 


EW: = 


VEE _ _ 
"* 455 "> 
_ Es 
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But by the 43. liz. Chap. i 4. the Afſſize was altered as to the Caſts, Cleft Billzts, 
aſſized, and proviſion made that no ſingle Biller ſhould be cleft - Thus, 


Round. Half Round. Quarter cleft. Length. 


A Single Billet. 72 
A Caſt marked i. \'Þ 13 I | £-ANONES 40 Inches. 
A Caſt of 2 marked 2.—16 i9 TY 


Billets marked with 3,5, or 7 notches are to paſs for ſo many ſingle Billets, and to 
be proportional. Billets are commonly fold by the Hundred, 5 Score to the Hundred. 

Cordwoad is W6od of the bigger fort of Firewood, meaſured by a Cord or Line, of ©74#w« the 
which there are two Meaſures. That called the Fourteen Foot Cord is to be 14. Feet Load or Cora, 
in length, 3 Feet in breadth, and 3 Feet in height. 

The other Cord is to be 8 Feet Jong, 4 Feet high, andin breadth 4 Feet, yet in ſome 
places 3 of the 4. Feet high is 4 Foot Wood, and the other Foot but 3 Foot Wood. 

Fagpgots called Two bands by the laſt mentioned Statutes are to be 3 Feet in length; F42e7ts ths 
and the band 24 Inches about, beſides the knor. Of ſuch Faggots 50 go to one Load. ©* 

Faggots of ſmaller Wood called Bavin and Spray are ſold by the Hundred, and 
100 accompted for a [Load. 

The Aſſize of Round Talfhide Ordained by 7. Edw. 6. Chap. 7. is confirmed by 43. Tulſhide- the 
Eliz, Chap. 14. and Talſhides half round and quarter cleft aſſized thus. Aſſize. 


Number of Notches or Marks. Round. Half Round. Quarter cleft, 


I ) 16 19 18: 
bY 23 27 26 { Inches about 
___ 3 > muſt be 428 33 32 >Within a Foot 
4 33 39 —38 \ of the middle. 
5 38 44 43 | 


Plank or Board cuſtomarily 1s accompted by the Load according to the thickneſs of Board or Plenk 
the Plank, and to be meaſured by the Foot Rule ; the Load thus reckoned; : 


Feet long. Feet broad. Inches thick. The L19d how 


£600 I ty _ mach; 
400 I = 
| 300 I 2:1 
Plank of Boatd < 240 - I 2; >make 1 Load. 
200 I 3 | © 
I71; 1 — 35 
dE RY + 7 


If the breadth be more than 1 Feot, the length muſt be leſs proportionably. 
Timber well hewn and perfealy ſquared, viz. 1 Foot broad, and 1 Foot thick 40 Timber the 
Feet long make 1 Ton or Tun. And 50 ſuch Feet i Load. If the breadth or thickneſs £oad the Tor. 


be more, the length muſt be leſs, if leſs, the length muft be more. 


Stone ſometimes is meaſured by the Footafrer the manner of Timber, and ſome. ns how mee- 


time reckoned by the Ton Weight, ured. 
Lath, Tann, and Tile, becauſe in them reſpect is had to their length, breadch and 


thickneſs may fitly be placed here. 

Lathes are fold in groſs by the Load buund up in Bundles, every Load 3o Bundles. £ths the Load 
In Retail by che Bundle, every Bundle 100 Laths. Every Lath ought to be 5 Feet long, on Bundle, 
2 Inches broad, and + Inch thick, if the Lath be bur 4 Feer long, then there muſt be "—_ 
6 Score to the Hundred. 

Tann, 1 Load muſt be 50 yards long, 1 yard high, 3 Rinds thick ſet up on each fide 7m, the Load 
of a Pole laid __ to reſt againſt, and 2 Rinds at top. Yet 45 yardsthus ſer is a ”” much. 


good Waggon Loa 
Tiles are of 3 forts, 1* Plain Tile or Thack Tile. 2” Gutter Tile, or Corner-Tile. T./es the Afize. 


3” Roof Tile, Creaſtile or Ridge Tile, commonly fold by the Hundred in ſome places of 
6 Score, and tome 5 Score to the Hundred, all aſfized by the Statute Ax. 19. Ed. 4. 


Chap. 4. thus. 

Inches long. Thick. Broad. 

Plain LOL and + of ; 6+ 

Gutter > Tile < 10 © with convenient Thickneſs and Breadth. 

Ridge I rm ' and ! of ; with convenient Breadth. 
Concave 
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Of Geodaticals, © Lib. IL. Part 1. 


Concave Mea» Concave Meaſures whether Dry or Liquid had their Original from Weight, and 

fures. therefore ſome place them among Weights, but being formally Bodies, and common ule 
reſpecting rather their Content or Quantity than their Weight, they may fitly ſtand 
here. 

Diy. Dry Meaſures are thoſe by which Dry Goods are meaſured, as Corn, Salt, Coals, 


Lime, &c, And may be diſtinguiſhed into Winchefter Meaſure and Water Meaſure. 


Wincheſter Meaſure is the Standart Meaſure, Water Meaſure greater. 

Corn Meaſure. Corn is meaſured by Troy Weight, and weighed by Averdupois, that is the Mea- 
ſures for Corn are according to Troy Weight , but Corn fold by Weight ſhall be 
weighed by Averdupois Weights. 


The Aſhe By 51 Hen. 3. Ax. 1266. 31 Eaw. 1.& 12. Hen. 7. Chap. 5. The Content of a Gal- 
thereof. . lJonof Wheat is to be 8 Poundsor Pints Troy, 8 Gallons 1 Buſhel London Meaſure, and 


—T 8$ Buſhel 1 Quarter. This is called Wincheſter Meaſure. 
The Weight. By the Book of Afſize of Bread ſet forth by John Powel, the Buſhel is to contain 56 
Pounds or Pints of Averdupois Weight, and ſo proportionably for half Buſhels, 
Pecks, &c. 
Buſhel above Cuſtom hath begotten in ſome places greater Buſhels, then 8 Gallons, as 9, 10, &c. 
8 Gallmin Alfo greater quantities than the Quarter have their denominations, yet all are to be 
"o_ {ag » reckoned according to the meaſure of the Buſhel and Gallon ordained by the Statutes. 
16-48 tht Uſage in ſome places hath continued Meaſure by heap, although ſome Statutes order 
it by Strike, and allowance in ſome places is 21 for 20. 
The Diviſions and Subdiviſions of Corn Meaſure called Wincheſter Meaſure, may be 
inſpected in the Table following, 


——— 


A Table of the Laſt. I Load. 
Laſt of Corn m— nant 
Meaſurc. Loads. 2 1 j{Quarter. 
Quarters or Seams. —_ ry: ot Zoomb. 
Cornoocks or Coombs, ag oe; TY £9 3trike. 
Striks or half Coombs. 40. 0 4 my Buſhel. 
Buſhels. ry us” 8 _ oy. _ Trovit. 
Tovits or half Buſhels. 160 *% ues 8 4 2 "2 Peck. 
Pecks. 320 160 2" 6 | 8. 4 2 | + ſcallon 
Gallons. Wes 320 hs =; 16 8 ”Y = m_ Pottle. 
Pottles. 1280] 640] 128| 64 | 32 [16] 8 | 4 | 51 Jour. 
| Quarts. 2560/1280] 255 |128 '64 32 2 922 8 OY eg 
Pints or Pounds Troy. $120 veil ves 256 123] 64 oy IC: FY _ 2 Pints. 


Apples, &c. Apples, Nuts, Oatmeal, In r Laſt 12 Barrels. 1 Barrel 3 Buſhels; 
theLaſt,Barrel. Charcoal is ſold fomerimes by the Load. In 1 Load $o Euſhels. Sometime by the 
Charcoal the Sack. In 1 Sack 4 Buſhels, 7. Edw. 6. Cap. 7. and ſometime they reckon 88 Buſhels, 
Load, Sack; gr 22 Sacks Wincheſter Meaſure to a Load. 
_ old by Mealin ſome places fold by Meaſure. In 1 Buſhel 12 Gallons ftriked, 
NT] Water Lime, Salt, Seacoal are meaſured by Water Meaſure, the Buſhel whereof by the 
Meaſure, hoy 11. Hen, 7. Cap. 4. is to contain 10 Gallons of Wincheſter Meaſure , nevertheleſs in 
much the Buſhel ſome places 1s 12. 14. &c. Gallons, 
Salt, the Hun- Salt is reckoned by the Hundred and Wey. In 1 Hundred of Salt 10% Weyes, in 1 
dred Wey. Wey 40 Buſhels. So 1 Hundred contains 420 Buſhels, Water-Meaſure. 
Seaccale the Seacoale is accompted by the Laſt and Chaulder. In 1 Laſt of Seacoal Newcaſtle Mea- 
Laſt Chaulder. ſyre 74 Chaulders, The Chaulder generally 32 Buſhells, bur differs at ſeveral places 
according to the quantity of the Buſhel. In 1 Chaulder Rye-Meaſure 32 Buſhels, in 1 
Buſhel 12 Wincheſter Gallons by heap, and the Cop on the Buſhel was equal to 4. Gallons 
Chaulder at more: Whereupon of late, upon new making the Buſhel, order was given to make a 
Rye, Buſhel that ſhould hold the old Ruſhel with the Cop, and this new Buſhel is fill in uſe 
| filled up to the brim, but not by heap. 
(cave Mea- Liquid Meaſures are Cask that contain Moiſt or Liquid Commodities; As Ale, Beer, 
*Cqud, Butter, Fiſh, Honey, Oyl, Soap, Wine, &c. ol 
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ind In Meaſures of this Nature two things are to be heeded, viz. the Content of the 
uls Veſſel which isalwaies by the Wincheſter Meaſure, and the weight of the empty Cas 
nd when the Commodities are fold by weight, 
als, Ale 23. Hen, 8 Cap. 4. A Table of Ale 
ne. Meaſnres. 
o 
ea- Laſt. 1 |Barrel. 
be pn pos 
Barrels. 12 | 1 ſKilderkin. 
al- Kilderkins. | 24 | 2 | x |vickio. 
ind — 
Firkins. 48] 4 | 2 | 1 |Gallon, 
of Gallons. 3384 | 32 15] 8 x Pottle. 
Is, £ Has Dots | 
Pottles. 768] 64 | 32 | 16|2| 1 Quart. 
XC. — _—ſ} eo 
be Quarts. 1535} 128] 64 | 32 | 4 | 2 | 1 | 
Pints. [2072 2561128] 64 | 8 4 | 2 Paints. 
ler - x 
| Beer 23. Hen. 8. Cap. 4. A Table of Beer 
be A ng 3 mY Meaſures. 
24 Laſt. 1 jTon 
Tons. 2 | 3. JP3nE. 
Pipes. 4 | 2 | 1 {Hogſhead. 
Hogſheads. 8 | 4 | 2 | 1 |Bunn, 
Barrels or Bunns.} 12 | 6 | 3 [| 1* | 1 |Barrg. 
Herring Barrels. j 16 | 8 | 4 | 2 ry 1 | tilderkin. 
Kilderkins. 24|12|s|3]2|1:| x [oirkin. 
Firkins. 45 124673 23] 6 F 3 2 1 |Gallon, 
Gallons, 432] 216]108| 54 | 36 | 27 | 18 RY _ Pottle. 
Pottles. 8541432] 215| 108] 72 | 54 | 35 | 18 | 2 | 1 [Quart. © 
Quarts. 1728] 864 | 432|216|144| 108] 72 | 36 | 4 | 2 I 
Pints. 345511728] 854 | 432] 288] 2161 144] 721 8 | 4 | 2 [Pints. 
Butter and Soap are of like meaſure, and the Content of the Barrel, Kilderkin, and Butter and 
Firkin of Sope is ordained by 23. Hen. 8. Cap. 4. to be as the Ale Meaſure, that is $94? 
the Barrel 32 Gallons, &c. Andthe Weight of the empty Cask as followeth. 
TH6- 
" Barrel —- 26 [Veight of the 
; Kilderkin or half Barrel ——13 > Avefdupois. Cask. 
: Firkin —6; i. 
So that of Butter and Sope that is beſides the Weight of the Cask ſhould be = _ 
le . L 
5 Fiſh, as Eeles and Salmon by the 22. Eaw. 4. Cap. 2. and other Statutes have one and 
theſame Meaſure, /3z, 
R _ A Table of the 
Laſt. I Butt. Meaſure of 
"M | mhvtns Cas for Eeles 
s ite Hats A — and Salmon, 
« Barrels. I2 | 2 | 1 {Half Barccl, 
S Half Barrels. 24 | 4 | 2 | 1 |Firkin. 
4 mm_—__—_ ww a cow 
- Firkins. 41 T4 1&2 as 
Gallons, 504] 84 | 42 | 21 | 10* |Gallons. 
3 — 
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Herrings by the ſame Statutes are to be as Ale-Meaſure, the Barrel 32 Gallons, 
Cask, the Loft. Fgalf Barrel 16, Firkin 8, and 12 Barrels are uſually accompted for a Laſt. But un- 
packed Herrings by the Book of Rates Outwards, 1 Laſt ſhall be 18 Barrels. 


— 4 
/ & 
4 


Herrings 


3u7geon the Sturgeon. In 1 Firkin 2 Caggs. 

Firkin. Other Fiſh barrelled. In 1 Laſt 12 Barrels. 

nl þ iſh, 19% Honey, Oyl and Wine Meaſures are alike, and in 2 Her. 6. Cap. 17- 18. Hen.6, 
ed Oyl, and Cap. 17. 1 Ric, 3. Cap. 13. and 28. Hen. 8. Cap. 14. may be ſeen to contain as in the 


Table following, but for Honey the Afſfize is altered by 23. Eliz. Cap. 9. to 32 Gallons 


Wine,the Axe. . 
the Barrel, 16 the Kilderkin, cc. like the Meaſure for Ale. 


A Table of the Tun or Ton. I vipe. 

ap WM Butts or Pipes. 2 [x [Pancheon. 
Puncheons or Tertians of a Tun. 3 | 3d | I Hogſhead. 
Hogſheads. 4 | 2 14 | x ſTierce, 
Ticrces of a But. *. 1. 6 = 3 4 4 12] x Warred. 
Barrels. 8 | 4 | 22 [2 | 14 | 1 JRundlef. 
Rundlets or Rondlets. *. 2. 14 fer. 7 fere. | 43% 345] 235 13" + 3allon. 
Gallons. 252 | 12 | 84 | 63 | 42 | 317] 187 | r |Pottle. 
Pottles. | 504 | 252 x68] 126| 84 EM 37 |2 1 [quart, 
Quarts. | 1028 | $04 | 335| 252| 168 125 = 4 || 
Pints or Pounds. *. 3. 2016 Ea 3 672 $04 | 2326 | 252 | 142 |8 | 4| 2 'Pints. 

'*,1, Either an Erratum of the Preſs, or an Error of the Amannenſis ſeems to be 


Tierce reckoned nates IR 
wrong in the Cauſe why Paltoz in his Collection of the Statutes - at large, Imprinted 1640, 


Pulton. pag. 640. makes the Tierce to contain but 41 Gallons , fince it is contrary to the 
Path-way. John Legat ar the end of Thomas his Dictionary , and other good Au- 
thours, nor can 41, but 4.2 be the third part of 126, the Gallons in a Butr. 


Riund!et how *, 2. Rundlet is now grown a general name to any ſmall Cask nor gage. 

generally taken. %,g, The Pound of Honey is not a Pint, but the Pound of Wine Troy Weight is 

— the reckonedfor aPint 31. Edw. 1. and 42. Hen. 7, Cap. 5, and accordingly the Gallon and 

auna Fat 4 . . 
"th x other Meaſures ordained, 
Exgliſh Weights. 

Englifh Becauſe Weights cannot be tryed without true Ballances it may not be unprofitable 

Weights. here to conſider the requilites to the _— of exact Ballances , though ir may be 

Balances to be thought a digrefſion. Balances require a like proportion between the parts of the 

exadt. Beam, or elſe two unequal Weights may counterpoize one another : For if the Beam 
be 23 Inches long, and the handle or axle-tree io placed that it be diſtant from one end 
of the Beam 12 Inches, and the other bur 11, conditionally that the ſhorter end be as 
heavy as the longer, then putting in two unequal Weights in ſuch proportion as the 
parts of the Beam one to another, which is 12 i011. fothatthe greater Weight be ' 
put into the Scale which hangs on the ſhorter part of the Beam, and the leſſer Weight 
in the contrary Scale, yer will the Balances hang in equilibrio, as Ariſtotle in his Me- 

Law to be chanical Queſtions fully proves. Wherefore in making of Palances ler the Beam be of 

made. any convenient length, the Tongue or Point half fo long as the Beam, and ſtanding u 
right in the midſt, equidiſtant from both the ends, the Axle-tree three {quare and ſtraight - 
ſer at right Angles in the midſt of the Beam, ſo that it may alwayes bear upon the edge 
when the Balances ſhall be charged, the Cheeks very ſtraight and ſomewhat longer 
than the Tongue, with a pendant point in the middle between them, the Plates or 


Scales of equal Weight, the Cords of the bigneſs, and equal in length to the Beam. 
Toy Weight The Statutes aforementioned 51. Her. 3. 31. Edw., 1. 12. Hen, 7. do ordain that an 
how much by Engliſh Penny round without clipping ſhall weigh 32 Grains of Wheat well dried and 
Statute, taken our of the midſt of the Ear, 20 pence 1 Ounce; 12 Ounces 1 pound Troy, 
8 pounds 1 Gallon of Wine, W heat, &c. as before noted, fo that the pound Troy by 
the Statutes ſhould contain 7680 Grains. But ſince the making of the Statutes the Pen- 
ny-weight hath been divided into 24 Grains, and the Grain into {maller Diviſions, as 


in the following Table, Troy 
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C12P. 
Troy Weight. 
Pu | : I Junce. 
One | 12 I Penny-weight. 
Penny-incights, by 240 29 I Irain, 
18715, {<a 480 {2 24 I Mite, 
T7 | : 1152c0 9599 6 480 29 I Droite. 
Droltcs, "qt 230400 I1520 480 5 ng 1 [Peroite. 
Perottcs. "g620Sacs 4502000 | 230400 | g6co 480 20 I | 
links. 1405504 ee vroogates $2086 230400 | 11820 | 480 24 \Blanks 


Troy Weight hath ſeldom any greater denomination than the pound, yet ſometime 
2 ' tþ. thereof is called a Mait allowed for Amber and Gold and Silver Thread 
of Collen by the Book of Rates. 

Eight Ounces of the Pound 7roy make the Weight , called ſometime Bes, ſometime 
the Mark Weight in Latin, /Marchus & Marca. This is beyond Sea more than iti 
Exoland uted to weigh Silver ; every Ounce divided into 20 Exglſh, and every Engliſh 
into 32 Grains, called by ſome Aﬀes or Azes. 

The Goldſmiths divide the Ounce Troy into 24 parts, which they call Carats, Car- 
rats, Carats, Characts, Karacts or Karects, and every Karect into 4 Grains. So the 
pound ſhall have 1152 Grains Karect, and the Ounce 96. They alto divide the Ounce 
into 150 Karects, and every of theſe Carrats into 4 Grains. By the firſt ſort of Car- 
rats they try the finenels of Bullion, buy and fell Gold and Silver; by the latter 
Pearls and Diamonds. An old Authour I have ſeen that parts each of the 24 Karects 
into 12 Grains, but theſe ſeem Exotick, and not of Engliſh Extract. Legat ar the end 
of Thomas his Dictionary divides the Ounce Troy into 16 parts, which he calls Farthing 
Gold Weights, and allows to every Charact zo grains, From hence appear Grains of 


3 forcs, Viz. 


Grains by the Statute. Tin i. Troy 1 7680. 


Grains of Aſſize. 5760. 
72CO. 

Grains Caract in 1th. Troy: ; 3456. 

1152. 


The Grains of Aſſize, and the laſt of the Grains Carat are moſt in uſe with us. Why 
called Caract, ze after in the Notes on the Greek Weight Siliqua, pag. g6. 


<4 
/ 


A Table of 
T; coy-Weizht 


much, 


A Mark hro uy 


inach, 


Karagts by 


what Names 
called, how _ 
much , and of 
what uje, 


Farthing Gold- 
Wetghts. 


Grains the 
ferts.. , 


ST 


The Conſtitution of Meaſures by Troy Weight hath been already touched , beſides What t» 5 
which, the ule thereof is to weigh Bread, Bullion, Money, Pearles and Precious Stones, 712% t 
and choice Phyſical Druggs , as Ambergreaſe , Bezoar , Civet, Musk , Unicorns- 79 #129 


horn, &c. to all which except Bread and Money, nothing need more to be ſaid. 


Bread. 


The Statute 5 1. ez. 3. Intituled the Aſſize of Bread and Ale, EnaQteth, That when Bread the old 
Aſſze. 


the price of a Quarter of Wheat is 1 5. the Waſtel Bread of a Farthing ſhall weigh 
61, 16s. 00d. 

Bread Cocker of the fame Corn and Bultel ſhall weigh more than the Waſtel by 2 s. 

Bread Cocket of low?r price Corn more than the Waſtel by 5 s. 

Eread made into a Simnel leſs than the Waſtel by 2 s. 

Bread made of the Whole Wheat ſhall weigh a Cocket and a half; 

<0 that the Cocker weigh more than a Waſtel by 5 5. 
Bread of | reet ſhall weigh 2 Waſſtels. 
Bread of common WV hear ſhall weigh 2 great Cockets. 2:6. 


\Vhen a Quarter of Wheat is ſold for 1 s. 6 4. then Waſtel-Bread 2 

_ of a Farthing. white and well baked ſhall weigh $4 ow 0 

\\hen for 2 5. —_ 2 08 oo. 
and to proportionably decreaſing at the increaſe of 5d. in every Quarter of 
WWhear,. it By? 
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Nat exact. 


Old Aſſree of 
Bread. 


How altered. 


Sorts of Bread, 
in the Statute. 


Waſtel Bread 
what. 


Bread Cochet 
what. 
Fine and Courſe 


Simnel Bread 
wh at o 


Bread of the 
whole Wheat. 


Bread of Ticet. 
Hoſhold Bread 


Horſe Biead, 


Sea-Bisket. 


Ws 


Allowance to 
Bakers. 


Corn Cheap 
when. 

Old Winchel- 
ſey drowned 
when. 


Farthing 
Loaves formei- 
ty. 


kw the Aﬀre 
at any Rate 
may be had. 
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But whither through want of knowledge in reverſed proportions, or by the miſtake 
of ſome Amanuenſis is not certain, yet ſure it is that the Afſſize of Bread fet forth in that 
Statute for ſome higher prices than 2 5. the quarter of Wheat in all the Printed Lac, 
French and Engliſh Copies extant is erronious, as was long fince rightly obſerved by 
Record in his Book of Arithmerick called The Ground of Arts. Wherefore and for tha: 
at the making of the Statute Money by which the Aſſize of Bread is there reckoned was 
at the old rate, Viz. One pound of Silver Money weighed One pound Troy-Herghr, 
which is ſince much altered, this old Aſſize grew intricate, and later times have appointed 
the Aſſize by the Troy-Weight, and not by Money, yet grounded on the Aſſize in- the 
Statute , accounting 67. 16 s. Money according to the Standart then ro anſwer to 
6 th. 95: 12 pmts. Troy, as indeed it doth. 

The Statute allows of ſeven forts of Bread, though thoſe moſtly now in uſe is White, 
Wheaten and Houſhold. | Fs 

Waſter Bread ſeems to beRowles or fine ManchetBread uſed principally in Vidtualling 
Houſes to drink with, perhaps from the old word Waſſail, ro drink or banquer, as i: 
were a drinking Bread. 

Bread Cocket is White Bread of the beſt fort drawn through the fineſt Boultel or 
Laun-Sieve, or of the beſt Wheat ; This is the firſt in the latter Afſize itooks. 

Bread Cocket of the lower price Corn is the ordinary Wheat-Bread now uſual, drawn 
through a courſer Cocket or Boultel than the former, or made of worſe Whear. 

Simnel Bread is a kind of Cake or Bisket-Bread made with ſome Butter and Spice, 
ſtill in uſe in ſome places. 

Bread made of the whole Wheat is ſometime called Cribble or fine Ravel Bread, but 
in the Aſſize Books, and in moſt places called Wheaten Bread, made of Flour courſer 
than the White, but not ſo courſe as the Houſhold Bread. 

Bread of Treet ſeems to be Houſhold-Bread of the beſt Wheat unravelled, 
or ravelled through the courſeſt Boultel, that is only the Husk or Bran taken out of 
the Meal. 

Houſhold-Bread in the Aſſize-Books is aſſized like that in the Statute called Bread of 
Common Wheat, as being common for the whole Houſhold , which then ſeemed 
either to be made of the common ſort of VVheat or baked as it came from Mill. 

Beſides theſe Horſe Bread though not ordained by Statute, yet hath been of long 
continuance and allowed, every loaf thereof is alway, at what price ſoever Corn be 
ſold, to be of the full weight of the Penny white Loaf, and the Baker is to ſell three 
{ſuch Loaves for a Penny, and 13 to the dozen, that is 39 loaves for 1 5. 

Sea-Bisket of excellent uſe for the Sea, becauſe baked without Salt, and well dried, 
is = aſſeſſed by the Statute, therefore weighed and ſold by the hundred of Averaupo;s 
weight. 

Io the Book of Afſize of Bread publiſhed towards the latter end of Q Ez. Countrey 
Bakers were allowed 4 s. upon a Quarter above the middle price of VVheat : But Ba- 
kers that dwell in Cities and Towns were aliowed 6 5. in regard they were ſubject to 
more Scot and Lot than the Countrey-Bakers were, which 6 5. is itil! generally allowed 
to Towniſh Bakers; but by the Orders of the Councel Board Dated thelaſt of Faruary, 
1604. the Countrey-Bakers Penny white-Loaf ſhall weigh 2 Ounces more than the 
Bakers of the Towns, their Penny wheaten loaf 3 Ounces, and their Penny houſhold 
Loaf 6 Ounces. h 

Former Times had Corn very cheap, either by reafon of the Plenty thereof, oc 
ſcarcity of Money, for in a Book of Preſidents remaining among the Records of this 
Town of Kye, pag. 131. 18 a Memorandum entred, That the Year Old Winchelſey was 
drowned, which is there ſaid to be Ar. Dom. 1287, Corn was at 25. the Quarter, 
which at the Rate Money was then, is but 6 s. of our Money now. VVhereas the chea- 
peſt it hath been known of late years was Amnis Dom. 1654. and 1655, when good 
V Yheat was ſold in ſome places in England for 12 5. the Quarter. 

Anciently by reaſon of the cheapneſs of Corn, Farthing Loaves of all ſorts of Bread 
aſſized by the Statute were made ; bur now none leſs than half. penny Loaves, and 
theſe but of white and wheaten- bread, for of houſhold bread no Loaf is ro be made under 
a Penny. Nevertheleſs by the Aſſize of the Farthing Loaf is the Aſſize of the half-penny 
and penny Loaf eafie to be had by doubling the weight of the lefſer Loaf for the Aſſize 
of the greater , and contrarywiſe by halving the weight of the greater the aſſize of the 
leſſer Loaf is had, and having the aſſize of the penny Loaf of any fort of bread at 1 s. 
per Quarter according to the Statute, the Aſſize of the fame Loaf by the Reverſed Rule 
of Three, as hereafter inthe 4.” Book, Of Proportions, may be ſeen, is obtained ar any 
other Rate, but by the Law the Aſſize is not to be altered, but when there is 5 4. in- 
creaſing or decreaſing in the Price of the Quarter of VVhear, 

The 
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Ie The Statute Afſize of Farthing, Half-Penny, and Penny-Bread at the price of Twelve Tye Aſſire of 
Cat pence the Quarter of Wheat, reduced from the Old Standard of Money to Troy- Bread by 
by weight, accompting 20 S. of Money then to be a Pound Troy. SH apuh?. 
"art . . 
= Bread. Loaves. Money. VVeight. 
bi L:» 6 IB. 3. ptws. 
oy (Farthing O6—I5—0C————06—0g9—1 2 
hs Waſtell Sony - IZ—I2—00 —IZ—07—24 
| Penny — 27—04—00 — 27—02—08 
to Farthing - 05—18—co 26—10—16 
Fine Cocket. 4 Half-penny - 13—16—o00 13—0g—12 
te ( Penny 27—I2—00——27—07—04 
: Farthing 97—01—00 07—00—12 
A Courſe Cocket < Half-penny I {—02—00————14—01—04 
ng Penny 28—04—o00 28—02—028 
i Farthing 06—1I4—00 —-6—08—03 
Simnel Half-penny : I3—o08—oc 13—04—16 
or Penny 26—16—00 26—09—12 
( Farthing _ I0—I1—06 10—05—18 
Wheaten Half-penny — - 21—0Z3—00 21I—01—16 
Wn ) Penny —42—06—00-——42—03—12 
( Farthing IZ—12—00 13—07—c4 
Ch Treet _< Half-penny ——27J7—04—00 27—02—08 
: Penny 54—08—o00 $4—04—16 
Farthing I14—02—00 14—%c1—04 
ut Houſhold Half penny 28—04—o00 28—02—08 
er Penny $6—o8—o0 $6—04—16 
d, From this Legal Baſis is deduced the following Table containing the Aſſize by the The Afize 
of Troy Weight of the Penny white, wheaten, and houſhold Loaves being the Bread ſtill in 5re4# now in 
uſe from 124. the Quarter of V Vheat unto 21, the Quarter, omitting ſome of the ſmall uſe. 
of Fractions. 
on Price of Wheat. Penny White. Penny Wheaten. Penny Houſhld., Price of Wheat. Penny Whire. Penny Wheaten. Pevny Houhold, 
_ 11 + dh F ith 3 = (th 3 np ee ng 3 p*|6 3 pw 
— 1—c|28—02—08 |42—0z3—12 |$45 —04—16 mn I—o04—lio | 2—90—15 | 2—09—00 | 
be — I—6|18—og—12 |28 —02—08 137 —07—04 H—0oI— I—04—02 . | 2—90—03 2—08-—04 1 
ce — 2—cI4—21—924 21 —0I—15 28 —02—08 [—O-—v I-—03-—14 31 Fo Si-—'2 2—0J—09 1 
— 2—5|11—93—07 x 16—L11—00 ? [22—06—14 3 |[[—02— I—03—07 £ | I—IH--0l } | 2—05—15 * | 
d — 3—0| 9—04—16 [14 —91—04 |[I8 —09g—12 [{—02—5] I—93—20 3 | 119-1! | 2—95—6ol » 
y — 3—5$| 8—o0c—135 [12—01—004 [16 —o1—07 3 [1—03—| 1—02—14 LL] 110-51 | 2-:5—08 } 
17s — 4—o| 79—00—12 [10—06—18 ſ14q—ot—024 [1—03—6| I—52—08 | 1—95—12 | 2—64—16 * 
Sr 4—* 6 —0Z—04 9 —04—16 1 2 —05—08 [-—04—<| I—92—92 I—29—qg3 2—04—24 
Jy — $—cf $—07—13 2] 8--05—10 5 [11I—93—07 4] [l—o04—:*| 1--01—16 1—28—;4 2-—3—12 
_ — $—6| 5—21—10;5] 7 —08—057, [10—03—0I4[l—05—| I—o1—lo | 1-3—gg 3 | 2—3—0t « 
— 6—c| 4 —08—08 | 5 —50—12 | 9—54—16 [l—05—5] 1—o1—2g 1] 1-279—18 | 2-52—10% 
0 — 6—5| 4—04—01 | 6—06—0I;| 8—o8—22 [1—06—| 1—o1-—o0 2 | I--09—1> | 2--02—92 2 þ 
d | - 2—06 £ bs $7 Bs 5 i © IN X 2 
— 7—| 4—0%—06 5| 6—00—1I0 5; 8—00—13 5[L—05—6] 1—o9—15 1 | I-;9—03 | 2—01—10 2 
Y, — 7—5| Z—09—02 $—O7J—L3 7 —06—04 [[—97—c| 1—oo—1o +} I-5—15 2—01—291L 
"ns — $8—| 3—o06—06 $5 —0Z—99 7 —00—I2 [{—27—9] 1—0—26 I—95—o09 2—829—_12 
1d — 0-6 3z—03—16 4—1T1—14 6 —07—1I2 [l—o98—] 1—oc—o1 5 | I—06—02 | 2—20—93 
— 9—of 3—o0i—12 | 4—08—08 | 6—03—o04 fl—o8—s| —11—17 £1 Fog } | Let t45 
— 9—5$] 2—11—12 4—03—08 5 —I1—94 [Llo03— —1--132 om ge—I0 | I1—I1—257 
Or —I0—2] 2—09—I67| 4—92—I55;| 5—07—13} [{—og—& —t1—0g {| I—9g—04 | I—l—19 + 
IS — 105] 2—o8—04+| 4—o00—096 5 —0p—09 {{—Io—] —I—z; I—04>-18 | 1—lo—yy 
a —I1—C| 2—06—I$5;} 3—Io—o2 3| g—91—I95[|—10- —11--21 3] I-9g-12 | I-19—:35 
| —IH—S] 2—05—o08 1] 3—of—024] 41017 [HQ —oSFo-:5 1 L—09—167 
r, —12] 2—%4—04, | 3—26—26 | q—08—08 [[—IH--s —0-143] logo | I-29g—09+ 
4 WEIR 7.- OR 2.—03—ogx 3J—34—11 S 4 —95—02 LaI2-—O —O—11 _ op—_— s l-—og—03 | 
d —I3—*] 2—22—00 2] 3035007 | 400 Pete NT | O40 
—I3—9 2.011; 3—o01—11 73 | 4—92—02 [—13-—] —Io—25 S_—g—c7 | I—og—10 
d —I4—] 2—00-—23 3 | 3—co—05 3 | 40006 [1—13—s] —10—02 | ISe3-03 | 1-84 
4 —I4—6'1—!—os 3} 211003} gq—I0-42 jolt opens Rogp—o—yg © | 1-—7—18 | 
—I—c] 1 —' 'Y 2—o0g—16 + | 3—05—92 {[—I4—6 —og—165} 1-02-14 | 1—07—127 
2D —15—5| 1- 16 2] 2—o8—14 | g—9v7—13 ji—I5—q —og-ii=ozcg 3] Fo; 
y _ CC —03 2—07—I4 +| 30699 [I—IS—6} —og—r10 | I—-o2—0g 34 $-—O7F—Ot 
e —15—5 1— —19 2—06—19 j} 3—0$-00' [gc —Ogo=y L—02—02 | I-—06—16 
4 —I7— | I--v —F 2—o0g—17 | 3—03—16 [l—16—s5 —2g—25 3| I —o1—17 J 1—26—l0; 
_— N — F099 5 Tha as}. 3 g—02—13 fog y_occy Ogg nl I—21I—1, ” .  . : 
Fo ——_—} 4-0-8 Recs Z3—01—I2 |I—j9—5] —29—20 4} I—-1—10 1-—05—00 7 
e —I8-—4 i— {—og 31 2—03—08 ij 3—00—TI z[l—18— —o8—18 | I—21—>7 | 12515 F 
y —I—c} I—5—15 2——q23*-124 2—II—I2 [j—18—-5 —o8—15 hn—QJ-—d3 I—o5—t = 
hc —Ig—5| I—25—07 | 2—02—00 5| 2—10—I4 jj—19—0o} —c8—13 | EIRIT—=nYQ © 1-— $I? 
I-—o2—C l—24—12 2; 2—01—07 4 2—0g9—15 4 (—19—5 —0o3—11 | I-2&—-15 | I--: $327 
. 2—00-—0 —Z—2g I—29—13 L| 1—.;—i82 3 
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Money. 


Engliſh Coine is often called Sterling Money , as Legat in the end of Thomas his 
Dittionary conceives, becauſe there was anciently tamped upon it one quarter a little 
Bird called a Star or Starling ; although others think it was becaute Coined fit at a place 
ſocalled, or rather by the Efterlings, which Name in the time of the Saxoz FHeptarchy in 
rig" was given to thoſe Saxons which inhabited in the Eaſtern parts, as Cambricdge- 

ire, &c, 

The Sterling Standard for Money long before the making of the laſt forementioned 
Statutes even from the time of the Saxons had been obſerved io be 20 pence for an 
Ounce of Silver 1 15. 2 p”* fine,and about 22 5. and 34. for an Ounce of Gold of 2.2 Carats 
fine, and ſo continued till theReign of Henry 6" and then the Ounce of Silver of the lame 
fineneſs was raiſed from 20 pence to 3o pence. Eaw. 4 raiſed it to 40 pence. en, $" 
to 45 pence, and £1;z. to 60 pence, at which rate it yet ſtands ; all which was done by 
Proclamarions according to the Exigencies of Aﬀairs in the Kingdom ar the times when it 
was altered, ſo that though both pounds $Srerling and Troy were divided ſomewhat like, 
that into 20 and 12, this into 12 and 20, yet were both pounds then equal, but now three 

und of Money in Accompt is but one pound Ty9y, and fcarce that, and confequently 
our Shilling and Penny is but the third part of the old Shilling and Penny, and in like 
manner was Gold advanced. 

Touching Money, Two things are to benoted, 1. The Accomp. 
In which latter the Weight and Finenels are alſo conſiderable. 

The common Accompt of Money is by Pounds, Shillings and Pence. But there are 
ſeveral other Denominations and Subdiviſions of the Pound Sterling, as in the Table 


following, 


2, The Coins, 


Sterling Mozey. 


*r 

Pound. Þ F2 

Mark, = 1 414% 

Angels. + 1932 +4 

Nobles. 23 12 1 4&4 {178 

Crowns. 4 [2x] 2 |14| 2 | 

Half Crowns. +1 4 | 2+ | 2 [-x 4 

Shillings. 20 [13H] wo | 63]:5:| 24] 2 

' Sixpences. 40 [262] 20 [135] 10: | 5s. | 2 I 

Groats. 60 1 4o 1 30 j 20 | 14 (235 1 3 1 18 | 

Threepences. 80 | 533] 4o | 265] 20. | 10 | 4 | 2 r3] Y 

Twopences. 120] 80 | 60 | 4o | 3o Mg; 6 | 2 2|12 x 

Three half pences.| 160 [1052] 80 | 534| 40 | 20 | 8 | 4 22) 2/14 x 

Pence. Ago 160|120| 80 | 60 3o |12| 6 43215 1 

Three Farthings. 32D 2133] 160 [1:63] 8 4o | 16 | 8 $7 4/22 2/1] 1 
Half-pence. 480 | 320] 240 | 162 |120i 60 | 24 | 12 |8 PEARR © 1| 
Farthings. 960 | 640 | 480 290 240i 120] 48 | 24 1612] 8/6|4|z 2j1 
Mites $76c|2840j288c[1920[1440 720 | 288 | 1 a4 o652)68 265 24)ef LE 


A Pound why 
called a Piece, 


” A Math why 
' ſo called. 


* 1. A Pound or Twenty Shillings is ſometime called a piece in reference to x <. 
pieces cf Gold ; for it is ordinary to ſay 1 piece, 2 pieces, 3 pieces, for 1. 2. or 3. 
Pounds. 

* 2, A Mark which is 2 of a Pound, and 13 s. 4 4. deriveth its name from the Mark 
Weight, becauſe at the old Rate a Mark of Silver Money weighed 8 Ounces Troy, 


* 3, An 


$ __ : - 
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* 3. An Angel is 10s. and fo called from the Impreſſion of an Angel upon pieces 4" 4rze! why 
of Goſd of that Value. Yetare there Gold Coins cated Ship-Angels of more worth ; MENen. 
becaule ſince they were Coined Gold is raiſed. 64 SY 

* 4, \ Nobleis6s. 84. half a Mark, or the third part of a Pound, and for the reaſon SO of "_ 
laſt before-mentioned ſeveral pieces of Gold bearing the name of Nobles, are worth more pn ,5hog 
chan 6.5: 8 4. as the Angel Noble, firit Coined for a Noble, then advanced to an Angel, 
and now worth more. EE - | 

*5. ACrownis 5 -. the Quarter of a Found, and the greateſt piece of Ezgliſh Silver ys "lng 
Coin, fomerime cailed the Engliſh Dollar, from whence down to Farthings are Silver (;;,, hy pi D 
Coins, and beſides theſe ſome Harpers in value 9 4. a piece, and half Harpers worth land las 
44. * a piece were Coined by Q. Elizabeth, but ſeem to be Iriſh Money, now almoſt /*7:-time Dollar 


worn out as well as her T hree Farthing pieces. 


Farthings before the advance of the Ounce of Silver to 6 pence were Silver Coins, as Farthings/ome- 
time Silver 


appearech by the Statutes 4 Her. q. Cap. 10. & 14. Hen, 8. Cap. 12. bur fince grew |” 


inconvenient by their {mallnels. 
Mites are no pieces of Coines, but a leſſer diviſion uſed about reduQtion and finding 3**s 


out the Value of Foreign Coines by the Sterling Standard ; and ſome for their private mo: 
uz and more curioſity divide the Farthing into 2 Ques, the Q into 2 Cees, the C into 


2 Dodiins, the D into 2 Mites, that is 16 Mites in one Farthing. | ; 
The + oines of England are of Gold and Silver, ſome of greater value, ſome leſſer, TO how 
tviae by 


many elder, otherslater, and fo different in Fineneſs and Weight, that it is hard for fame 


| any bur thoſe whoſe common Converle is thereabouts, as Mintmaſters, Goldſmiths, &c. 


ro give any perfect accomprt thereof; an the rather, becauſe they proceed not by the 
ſtrict Rules of Arithmetick, beſides any ſuch accompt will be ſubject to future altera- 
tion by addition of new Coins or advancing the Value of theold. | 

Mr. Gerard Malynes ſometirtie a Commiſſioner about the Mint Afﬀairs, and a Man Engliſh Coines 
expert in Coinage in his Book ſnritaled Lex Mercaroria, hath Calculated the Weight þ 2 fonts 
and Finenels of feveral boch Ergliſh and Outlandjſh Coines , and from thence in the als os bes 
tuccedent Tables much light is borrowed, Nevertheleſs whether becauſe he hath (as SL 
he ſairh) omitred the ſmall Frattions as unneceffary, or becauſe he hath rather inſerted 
what Weight the Coins ought to be according to the Royal Orders at the-times when 
they firſt ifſued forth then what they are, I know not , but ſure [ am, hisaccompt in 
ſeveral of the old oines doth not agree with the Book called Perfett Direttions for 
all Engliſh Gold, Imprinted 1663, nor others, nor yer with the Common Weights, as 
by ofren experience rrying ſuch as have come to my hands T have found 

Wherefore in the following Table for &»gliſh Gold, beſides the Weight after Malynes 
and others according to the more regular proportions of Arithmerick, is another Collumn 7] 
containing the Common weight as rhe pieces were when Coined ( for matiy by uſe are 
worne much lighter, and muſt have allowance ) according to which Weight is the value 
reckoned; and becauſe the value of Old Coines have ſince the time of their Coinage been 
increaſed not only by Proclamation, but beyond the Rates liniited thereby, to wit, everi 
as Merchants have found them valued in Foreign Exchange, -or as Goldſmiths have ?**! Coinage 
found them worth ro melt down : Let therefore the Sterling Silver Coines be underſtood K' Proclama- 
as they anciently were and ftil] are Currant in England, but the Gold Coines are diffe- wiſe oy man 
rently valued in their reſpective Collumns, viz. thoſe of K. Fames and K. Charles the 


Old C oinaze 
advauced ſince 


Firſt, as in their Proclamations, thoſe elder as they were currant with the Goldſmiths 


Anno 1640, and are now worth ſince the Proclamation of K, Charles. the Second. 
Ano 1660. accompting in the one Penny weight of Gold 2 2 Carats fine: worth 3 5s. 4 4. 
and in the other 3 s. 64. 2 q. 4. omitting in ſome of the ſmall pieces the odd Far- 
things and Mires, and proportionably for Gold of other fineneſs : Nevertheleſs accor- 
ding to the Proclamations and vulgar currant Exchange, moſt of the Old Coines were 
nor, nor yet are valued fo high, for the Old Spurre Royal by the Proclamation of King 
James 1611. israted at 16s. 64d. yet, With the Goldſmiths long before the Proclama- 
rion 1660. was worth 18 s. which is 1 5. 6d. more than that Proclamation values ir, 
and the like may be obſerved in others. As to the pieces to the Pound Troy where the 
Frattions hapned to be {mall and inconfiderable in ſtead thereof the next neareſt is taken 
and marked with — or + according as it is too little or too much ; other things are 
per{picuous enough by the Tables themſelves, and need no explanation, | 
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| nghth S:lves 
Comes toelr The Table of Sterling-Silver-Coines »ow Carrazt. 
 inenels Wetght 
and Value, S j - . 
: | Names of the Pieces. Kings and Queens, Fineneſs. Weight, Worth. 
Ounces pwts. Ppwts. gr. im. dr, S. &. 
NR ITY” Edw. 6. & Eli, —— Ii 2—1 of20 OO OO G0 5 © 
adheres _Fames, Charles 1. & 2. 11 © 19 O08 10 O07 {4—5 © 


Edw. 6. & El. —j1 2 IO OO OO OO 2 6 


Half Crown of | Howdy Charles 1. &* 2. 


F1'0 9 16 05 03;i—2 6 
Shillins of Eaw. 6. Phil. & Mary, Eliz.11 2 4 00 00 00——1 © 
ms 0 Tames, Charles 1. & 2. H o-—— 3 20 18 014{—1 6 
: Eaw. 6. Phil. & Mary, & Eliz.11 2 2 00 O00 00——0o 6 
SIX pence of {a Charles 1. & 2. II © I 22 09 00jt—o 6 
Old Groart of Henry 8. 1. 1 I 20 13 00;4?—0 4+ 
Laſt Groat of Henry $8. 13 I 12 O00 O00 O 4+ 
Mary & Eliz. —I1 2 I O8 00 00-—0 4 
Groat of $i I. II © I O06 1I9 08;;4—O0 4 
Elizabeth. - 1. 2 I OO O00 COOS—0O 3 
Three pence of 4 Charles I, II © O 23 O4 12;;—0O 3 
Henry 8. - II 2 O 18 00 00>—0 2+ 
Two pence of + Elizabeth —— II 2 O 16 00 00— 0 2 
James, Charles 1. &- 2. Ir © O 15 09 16,\—o0 2 
Three half pence of El;zabeth. —11 2 O 12 ©0 00 o 1+ 
Henry 8. & Edw, 6,————11 2 O O9 00 00 —0 I+ 
Penny of S Mary, & Eliz, — IT 2 O 08 00 OQ0=—09 I 
| Fames, Charles 1. & 2, II © O 07 14 204, —0 1 
Three Farthings of Ehzabeth. — © 06 00 00>—0 0? 
| | Elizabeth.—— —IT 2 © O04 00 00>—»0o 9- 
f penny of 1] 4 0; 
Engliſh Gold _——_ James, Charles 1. & 2. 11 0 O 03 17 10, —o 0; 
Colnes, thetr : : 
IO The Table of moſt Sterling Gold Coines yet Curraxt. 
and Value. | 
Names of the Pieces to - Weight by Common Pieces to Fine Value Value Al- 
Pieces. the}Þ, Troy. Malynes, Cc. Weight. thejþ Troy. 1640. 1660. low. 
' pwts.gr. m. dr. pwts.gr. m. dr. Cargr. l. s. d.l. s. d.& 
O14 Double Roſe Noble. . 23+.10 06 08 08-3910 00 00 00 |}24 23 3;ſ8 16 4jr 8 815 
* Henry . ; 
$2- 
Double Roſe Noble of { ES 7 24 [Io 00 00 00 9 22 00 oo 12475 +123 33] 16 ot 18 4g 
Elizabeth. 
Great Soveraign of K. Fames, 24 [10 00 oo 00 9 16 os 03321244 [220 |1 13 oſx 15 34+ 
Double: Roſe Noble of R. Fames. 267 9 OO O00 00 8 21 06 16 [27 23 34] 13 oft 15 314+ 
Double Roſe Royal or Real. — - 8 02 03 oz [29+ +23 3:]l 10 oj 12 ol4+ 
Double Old Soveraign. 274] 8 18 o8 05432] 8 00 00 co [30 22 © ]1 06 Blx o8 5/4 
Beſt Double Soveraign of Henry 
Double Soveraign of Edw. 6. 30 | 8 00 oo oo 7 04 00 oo [334 —]2 0 I 03 oſx og 8&4 
Favtes called | 
Double Soveraign of K. Fames 7 PINE 
Unite or Jacobus. 36 | 6 26 00 00 | 6 10 116 18371378 =P O02 Oſt oz 10ſ3 
Laureat or xxs. piece of Fames. 392! 6 on og 025] 5 20 og 18 (41 22 © [1 00 oft 01 43 
Twenty Shillings piece of Charles 1, {qo | 6 00 00 co 5s 20 09 18 [48x 22 0 [1 00 oft ot 43 
Old Rofe Noble. . 462; 5 03 04 042g] 5 90 00 co [48 23 33] 18 2lo 19 425 
Henry 8. | | 
Edward 6. © * = Os gn 4h offs un 
Spurre Royal of Philip & Mary 48 | 5 00 00 00 | 4 23 48 3 +123 33] 18 oo 19 i 
t 
Spurre Royal of Fames $342] 4 12 00 ©0 4 10 13 08 [$4 — Þ3 33 2 16 Glo 179 712% 
Double Noble of Elizabeth — 4 10 06 16 54 5 —123 32PP 16 Oo 17 125 
Old Noble or Noble of Henry $343] 4 11 03 £653] 4 10 00 00 [54 #3 [23 33Þ® 16 Oo 17 T2; 
Roſe Royal. ab —_ 4 OI OI I3 7 $9 3 +123 3:Jo Is Oo 16 o\27 
Old Soveraign. 543] 4 09 04 0295] 4 00 00 co [60 22 0 jo 13 4o 14 22 
Beſt Soveraign of Henry | ; | | 
; C Edward 6. 0 | 4 oo 00 0o 3 14 00 oo {667+ [22 © fo 1 11'o 12 82 
Soveraign of Elix, a beth. j | 
Old Angel Noble or Angel of Hemy |5g | 3 11 o9 13 23] 3 o8 00 00 [72 23 3419 12 nſo 12 102 
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Chap. I 


Naines of the 
Pieces. 


Laſt Angel Noble of Henry 
Edw. 6. { 
Phil. &f Mary. 
Elizabeth, ( 

Firſt Angel of Zames. 

Soveraign of K. Fames called 7 

Double-Brittain Crown. : 

George Noble. 

Laſt Angel of Zumes. 

Half Laureat of Fames. 

Ten Shilling Picce of Charles 1. 

Angel of Charles, 

Half Spurre Royal. 

Firſt Crown of K. Henry. 

Sing!e Noble of Elizabeth. 

Half Old Noble. 

Salute. 

Baſe Crown of K. Hem: y, cal- 

led gy; S 
KAaward 6. 

GO s Elicaterh 

Half Angel Noble of Henry 

Half Laſt Angel of Henry. 

Edw. 5. 


Half Angel of Iris vb 


5 
5 


C 
( 


( Elizabeth, 
Half firſt Angel of Zames. 
Brittain Crown of fames. 
Half George Noble. 
Half Laft Angel of Zames. 
New Crown of Fames. 
Crown of Charles 1. 
Two parts of Salute 
Half Henry firſt Crown 
Half Salute 
Half Roſe Crown 

Edward 6. 


Half Crown of Elizabeth. 


Quarter Old Angel Noble. 
Quarter Laſt Angel of Henry. 
Edw. 6. 
Quart. Angel of ) Phil.ty Mary. 
Elizabeth. 
Quarter Firſt Angel of 7ames, 
Half Brittain Crown of 7armes. 
Quarter Laſt Angel of Fames. 
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Of Geodeticals: 


Picces to Weight by 
the jþ; Troy. Malynes, Oc. 


pwts. gr. m. dr. pwts. gr. m. dr, 


T2 


80 [3 
795 3 
30 [3 


72 | 03 00 00 


3 08 00 co 


CE EE none on ono en—coennemnamns——e | 


OO 


I4 


©O 


OO 
' 

IT 

OO 


25 [2 
100.12 
Z | 


OO 


05 


OO 
062.2 


1072;2 
lo8 |2 


I20 |2 


I1 
05 


(OJ) 


OO 


14 


CO 


IS#; 
16 


OD 


OO 


288 © 


288 © 


20 


20 


(O70) 


(618) 


CO 


79 


Common Pieces to Fine Value Value Allows 
OWa 
Weight. the }Þþ Troy. 1640 1660. ance. 
Car. gr. l. So d. L. LS, d. 4 
3 07 05 00 [72;:+ [23 34jo 11 11]o 22 R 
| wo 
3 05 o8 og9-| 742 22 © [? 11 oo 11 n 2 
3 00 00 00, 80 23 33.9 10 10 |o 11 60 2 
2 23 92 0577 (81 23 iſo o |O IT ol 2| 
2 22 o4 212; |82 220 jo 10 01010 8|2z 
2 22 04 213-|82 22 0 jo 10 0{j0o1o 8| 2 | 
2 15 14 09 [89+ [23 33!'o 10 ofo 1o 8] > 
2 11 10 00 [$679 +|23 33.jo og 6jJo os 7| 2 | 
2 O09 00 00 io1- [22 +Jo o8 0j0 08 g[| 2 
2 05 03 08 [1084+ [23 34j[o 08 o'o o8 $s| 2 
2 05 00 00 [10835 | 23 34Þo o8 ojoo8 6] x 
2 05 00 00 [10835 1233 ſoo7 njoos g| 2} 
x 23 00 00 [12245 [200 [oog1tſoos 4] 1 | 
I 19 ©O ©0 rae 4 220 [o 05 11]o 0s 4q[| x 
1 16 00 00 | 144 23 3x]0 06 ooo 0s «| x 
1 15 12 12 {14534+|[23 3:10 os 11[o 0s 4] , 
I4 14 04321484 1220 jo os 6 b Os I0| 1 
I2 OO v0 160 23 3xio 05 $gfoog gl x 
It 11 022 . 162 23 33:0 05 6[o og 10j 1 
II 02 102: 164 220 ,0 05 oſfo og 4(| x 
11 02 1042 164 . 220 lo os of0o 05 4j 1 
11 oo 00 | 16457 [233 [o 05 3[o og 7| 1 
04 10 00 [|2024P, [22+ [o o4 oo og 2| 1 
02 10 00 21737 | 23 3 ]o 03 11 0.04 2þ|.1 
23 10 00 12454, [290 [ooznfoog af £ | 
21 10 00 [267739 [22 0 jo 02 tt|o 03 TER 
20 O00 00 | 288 23 3:10 03 0oſo oz 2 E 1 
oO I9 16 06 | 2904+ +|23 3310 o2 11]o0 oz 2\ if 
| 
O 19 097 0235 297+ ]220 lo o2 ogſo 02 x14 1 | 
O 17 15 13 5 | 324 23 3510 02 o09|Q c2 T151 


Many of the Phyſical Doſes are weighed by the Pound of i 2 Ounces, and every Phyſical Dyes 
Ounce is divided into 8 Drams, 1 Dram into 3 Scruples, and 1 Seruple into 20 9» weighed. 


Graines. 


Mettals more baſe than Gold or Silyer with Courſe Druggs 


and divers ſorts of Goods Coxr/e Druzes 


and Merchandizes as before noted are bought and fold by Avoirdupois Weight, the or- and baſe wer- 
dinary Hundred whereof contains 112 Pounds, and the Pound 16 Ounces, which 
Ounces are leſs than the Ounce Troy, though the Pound be bigger; becauſe that Pound 
is divided bur into 12 Ounces, each of which bear proportion to the Ounce Avoirdupois 


as Ito 1 .;, for x Ounce Troy makes 1 
fs but 2? of 1 Ounce Troy, as faith m 
2.4.of the other Pound, and 


Pound 77oy to be but 


Old Statutes. 


3 


D 


y 


Ounce Avojraupoys, and 1 Ounce Avoirdupois 
utch Authour, and accordingly he makes rhe 


| 11h Avorrdupois to equal 1 th. Troy. 

Herewith alfo agreeth! Dalton and Malynes before namedin their making 5 
drupois, and 67H 85 Troy juſtly accord, though elfewhere both of them unhappily mi- 
ſtake to count 7H Avoirduposs equal to 1025 Troy, which is 8 {.#þ, for then ſhould 
$Sib Avoirdupois be 68h Troy. Others affirm 165 Avoirdupois equal to 145 12 pmrs. 
[roy, and then ſhall 5$6i Avorrdupois be equal to 63H 15 12 pwts. Troy. Nevertheleſs 
{ome think anciently the Pounds admitting the like Number of Graines differed no more 
than the weight of Wheat and Barley one to another, ſeeing 15. Avoir dupojs contains 
7650 Grains or Barley-Corns, and fo many Grains of Wheat are found in 1H. Troy, 
it every Penny weight be multiplyed by 32 Grams, or Whear Cornes according to the 


- Avoirs 


Common 


tals how 
weighed. 
Avoirdupois 
andTjioj-weight 
what proportion 
each beareth to 
the other. 


By ſome thought 
to differ ny more 
tun Wheat and 
Barley. 


He Of Geodeticals. Lib. H. Part 1. 
Common greater aud ſmaller Diviſions than the Hundred of Avoirdupot 
Weight. 
ater C. 
4 Tahly «of Tow. I Hundred. 
4 volrdupts- ; 2 wn 
t20;. Hundreds. 20 1 [Half Hundred. 
he HAR Wan es Gr. 
Haif Hundreds. 40 2 7 [uarter. 
Quarters. 8 4 2 1 [Pound, 
—_ _— : = [ : 
Pounds. 2240 112 $6 28 I | Ounce. 
OS? 3» 
Ounccs, 3584> | 1792 | 89s | 448 16 | 1 {Dratm. 
Drains. 286720 [14336 | 7168 | 3584 | 128 | 8 1 Scruple. 
Scrupics. 850159 | 43008| 21504 10752] 384 | 24 3 | I 
Grains. [7202 20c{8501560l 4300821804] 7580 ! 480 60 | 20 |3rains. 


Cuſtom hath made familiar the uſe and knowledge of Stones, Nails , Cloves, Tods, 
and ſuch like denominations, though frequented bur to weigh ſome fort of Commodi- 
ties, and to which of them to allot more Allowance or L1are than 12 on the 100 or 
leſs, the Experienced Merchant well knows. However for {ſatisfaction of the Curious 
Inquiſitor, take a Ereviat of ſuch as have come to hand in peruſal of the Statutes, the | 
Book of Rates (according ro which the King receiveth his Cuſtoms), and other ap- | 
proved Authours and Experience. ; 
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Aibm the Hun- 
ared, Stine. 
Aſhes the Laſt 
Barrel. 
Barillia the 
Burrel. 

Beef, the Natl, 
Score. 

Buiter the 


Wey. 


Cheeſe the Woy, 
Clue. 


Cinnamom as 
A:lm. 
Glaſsthe Seam, 
Stone. 

iv, the Load, 
Tiufs. 
Hep the 
Frome. 


Lead the Fae 
aur. 
The Clad Mr? Jt 


By Avoirdupois Weight. 


Allom, 1 Hundred, 13; Stones, 1 Stone 8 Pounds, by the Ordinance Compoſrio de 
Ponderibus, which allows but 198 Jþ. to the Hundred. 

Aſhes , Called Pot-Aſhes, alſo Soap-Aſhes, 1 Laſt 12 Barrels, 1 Barrel 2 Hundred, 
by the Rates [nwards, 

Barillia, Or Saphora, 1 Barrel 2 Hundred weight, by the fame Rates. | 

Beef , 1 Nail 8 Pounds of Common uſe. Some places lell by the Score, each 
Score 2 Pounds. 

Butter in Cask is aſſized by Statute, as is ſeen before in Meaſures, but beſides of S»ffolk 
and Eſſex Butter,the Wey is uſually reckoned alike to their Wey of Cheeſe. 

Cheeſe by the Statute of g. K. Her.6. Chap.8. One Wey is to contain 32 Cloves, and 
1. Clove 7 Pounds. Szfolk-Cheeſe by the Aſſize Book 15537, and uſage 
ever ſince, notwithſtanding 8 Pounds to the Clove, and Efſex-Cheeſe 10 : 
Pounds to the Clove, and both 32 Cloves to the Wey. But by ſome the 
Wey of Efſex- Cheeſe doth contain 42 Cloves, and the Clove but 8 Pounds. 
Both which agree to make the Wey of Fſſex-Cheeſe 336 tþ. of Suffolk, 
256 tþ. whereas by the Statute a Wey is but 224 {þ. as before. 

Cinnamon, by the Ordinance Lompoſitio de Ponderibus is to have the ſame weight as 
before noted of Allo. 

Glaſs, by _ ſame Ordinance containeth x Seam, 24 <rones. 1 Stone 
5 Pounds, 

Hay, by Cuſtom 1 Load 4o Truſſes, 1 Truſs 56 Pounds , which make 20 Hun: 
dred weight to the Load, yet moſt times it paſſeth with 18 Hundred. 

Henip, is commonly told by the Stone, which by the Statute of 21. Her. 8. Cap. 12. 
is eſpecially ordained to contain 20 Pounds. Nevertheleſs in Rye a Stone 
of Hemp is 32 th. and ſohath been time out of mind. 

Lead, the Common Accomprt 1 Fodder 19 , Hundreds, i Hundred 11 2 Pounds.By the 
Book of Rates Qutwards to 1 Fodder is allowed 20 Hundreds. By the 
Ordinance aboveſaid, 1 Load 3o Formells, 1 Formel 6 Stones wanting 2 tþ. 
every Stone 12 jþ. and 1 Pound 25 Shillings Sterling. So was the Formel 
then 70 Pounds, a Weight now grown obſolete. 


Ae al 


by A o$. 


re 1 


pot 


Chap. L 


Of Good gticals., 


Aa! commonly fold by Weight, 1 Euſhel 2 Tovits or Half Buſhels, 1 Tovit 2 - Pul bop 


Pecks, 1 Peck 2 Gallons, 1 Gallon 7 Pounds. So the Buſhel muſt weigh 


56 1. and hereto agree the old and later Books of Aſſize, yet rhereby is che 
Buſhel more than the Buſhel by Stature, for 56 tþ. or Pints of A4v0irairpors 
Weight exactly anſwers ro 67 th. 85. Troy Weight, whereas the Buſhel 


by Statute is to contain bur 6. tþ. or Pints 77cy. 
Nutnegs, Tepper and Spice, as Allom and Cinnamon, by the Ordinance above men- 


tioned. 


Raw Silk, of China, Morea, Long and Short, 1 Pound, 24 Ounces 


4 
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Punk. 


Silk Nubs, or Husks of Silk., 1 Pound 21 Ounces, both by the Rook of Rates Inwards. $:/b Nubs the 
IVooll, hath the Weight eſtabliſhed by 31. Edw. 3. Cap. 8. and other Statutes, ac- na. 


ding to the Zunar Year of 13 Moneths, and 28 Dayes tothe Moneth, ma- 
king one Sack 26 Stones , and 1 Stone 14 Pounds, which makes the Sack 
36.4 th. other denominations may be ſeen in the following Table. 


Laft, 


Sacks. 


Woevcs. 


Todds. 
Stoncs. 


Clovcs. 


Pounds. 


A Pack of I/ool! contains but 240 th. that is, 2 Hundred Weight, and 16 th. 
over, leſs by 1 24 tþ. than the Sack of Wool by the Statute, 


Ei | 

} I \JaCR. 

 RESIATS 1h] 

EE, CE 

| T I WCey. 

| 24 2 I odd, 

{ 15 13 61 1 Stone. 
312 25 I3 - i oo 

| 624 $2 25 0 I 
1256 364 182 | 29 14 | 7 


Clove. 


Wool the Weight 
T,ve Sack hyw 
much, 


4 Table of 
L924 Wert. 


Pounds. 


D,;ference be- 
tween the Pack 
and Sach of 


Yarne, called Iriſh Yarne, by the Book of Rates Inwards is accompted, i Pack ;;-,y 


4 Hundreds, 1 Hundred 1 20 tþ. 
Beſides the Weights allowed as before-mentioned, there hath been allowed at the #Hundred. 


Tarn the Pack 


Tare, What 


Kings Cuſtom Houſe for Tare (which is the Weight of the Cask or Wrappers, where- ':” 4 
in Goods are packed up) as followeth. Dwance for 


Upon 


it at the 


T6. Cufrom-Honfr . 
Butts of Currance per Cent. — I 4 
Carirels of Currance per Cept. 16 
Quarter Rowles of Currance per Cert. 18 
Prunes, 6, or 7 C.—— 84 
Prunes 10 C, and upwards ———112 
Raiſins Solis, per Cert. 12 
Malaga Raiſins , per Piece 3% 
Figss the Barrel - 10 
The } Barrel 3 
The = Barrel. 6 
'The { Barrel. — 4 
Mather the Bale —28 
Bales of Raw-Silk from 
Aleppo, with Cotton Lepee, the Bale 345 
Araus, the Bale . 32 
Smirna, the Bale. I4 
Meſſina, the Bale - 3 
Bales of Grogran-Yarne from 
Aleppo, the Bale —— 28 
Smirna , the Bale 16 
Bales of Silk from 
Naples, the Bale I4 
Bologna, the Bale _ 39 
Spaniſh Tobacco the Barrel. 28 
The Half Barret——————-——20 
Sugar Cheſts : part. 


Sugar in Fatts, 6 C. weight. 
Goods packed up in Paper. 


For Paper and Packthread, per Cent.—— 
Y 


2 
Moreover 


82 Of Geodaticals. Litz, 1]. Part 1. 


What albyed Moreover there is an Overweight allowed by Merchants called Tret, which is 4 t. 
by Merchan's. ypon every Hundred of 112 tb. And allo 2 tþ. upon every Scale of 3 C. weight, which 
Chff what. iscalled Cloff, but in many Places if not conditioned for, will not be allowed. At Lo 
Hindred at donderry in Ireland 1 40 Jþ. is reckoned for 1 Hundred weight. 


"page hf The Engliſh Accomprt of Meaſures and Weights paſſed, an Eye may be caſt now 

deticals. on the Forrain Accompt of ſmaller Geodeticals, wherher Ancient, or Modern, and the 
Credit of both muſt depend on the reſpective Authours our of which they are here 
Colleaed. 


Of the Hebrews Anctent Mealures and Weights to avoid prolixity are referred only to Hebrew, Gree, 
Greeks and and Latize as before, moſt of which are here compared to our Wincheſter Meature, and 
Latins to what Toy Weight, and the Money valued by our Sterling Coine at the rate of 5 5. the Ounce 
CONParee- of Silver, and 3 /. the Ounce of Gold, though ſome ſay the Jews valued their Gold 
Jews Value of , ks chat Pp a8 , 

*heir Gals, but 10 times as much as their Silver. And this is one cauſe why ſome Authours difier 


in the value they put on their Hebrew Coines. 


A Table of the Hebrew Meaſures. 
Hebrew Mea- 
ſures. 1 (4) Etſbang, A Fingers Breadth, an Inch. 


44 IT or Hands Breadth, 4 Fingers, or Inches. 
c) Zereth an. 
| (4d) Pagnam, A Foot, or 12 Inches. 
| c—_— Half a Yard. 
. JHoly, A Yard. 
(2) nes, 5 CR Kings, Half a Yardand 3 Fingers. 
Geometrical, Three Yards. 
cLong <C f) Tſugad, A Pace, Five Feet. ; 
(2) Orgyia, & Fathom, Six Feer, 
() Chebel, A Cord, Line, or Rope to meaſure Land with. 
(i) Kaneh, A Reed, common 6 Cubits, 6 Cubits and a Palme. 
(k) Stadium, A Furlong, 125 Paces. 
(1) Cibrath haarets, Half a Dayes Journey, &c. 
(m) Miltarium, A Mile, too00 Paces. 
(2) Paraſanga, 30 Furlongs. 
Broad ©@) Noph, A Clime, or Tract of Land 60 Feet every way. 
T C) _— hates in length 240, in breadth 1 20 Feet, 
lg a C. 
(r) Omer, Three Pints and an half. 
(s) Seah, A Gallon and an half. 
Dry. < (t) Ephah, Four Gallons and a Pottle. 
(#) Lethec, Two Buſhels, 6 Gallons and a Pottle. 


(w) "gg ? CFive Buſhels and Five Gallons. 


A. 


*524nſvapy AIIQPTT 


 ® 


(x) Log, Half a Pint. 
> Liquid wo ) Hin, Three Quarts, &c. 
C((z) Bath, Four Gallons, and an Halt. 


Hebrews begm (a) Weemſein his Chriſtian Synagogue, tells us, the beginning of their Dry Meaſure 
their Dry Mea- was Barley, and their Wet Eggs, and therefore faith he, An Accompr is called Shjur, 
_ —" from Shiur Barley. And one Eſtbang by him and others, contained the breadth of 6 
os Eee. Þarley-Cornes in their greateſt thickneſs. Others again but the ſpace that 2 laid 
Shiur uſed for End to end, or 4 laid clole {ide by fide, will Iye in. And in round reckoning (though not 
an Accompt. exaCtly) paſſed for an Inch. For 4. Fingers make 3 of our Inches, as moſt generally 
Eſtbang, the accompt. Junius on Exck, 40. 5. and Jer. 52. 21. Holyoke on the Latine word Pcllex, 
Opinions theresf t4jegan Inch is 1 4 Fingers breadth, if ſo, then ſhould 3 Inches be 4 + digits, or Fingers 
Zithe how ta- hreadths. Some of the Rabins call a Fingers breadth Zithe. 

FS hach by (@) The lefler Palm or Hands breadth, 4. Eſtbangs, Exod. 28. 16. and 37. 12. 
reckoned. Ezek. 40. 5. 2 Chron. 4.5. may be accompted 3 Inches Engliſh Meaſure. With ſome 
Cith uſed for Of the Rabins, Cith, is uſed for the Meaſure of the Wriſt, to the Roots of the Fingers, 


what. which is ſomewhat more than 4 Eſtbangs. | 
Zereth how (c) Thegreater Palme 3 Tephachs, Exod. 28. 16. I/a. 40. 12. properly a Span, and 
much. by the 70 rendred Zmlawi, in Ezch, 43. 13. Containing the length between the Thumb 


and the Top of the little Finger ſtretched out. 
Pagnam the (a) Pagnam, 4 Tophachs, or 16 Eſibangs, Peter Martyr in 1 Kings 6. 


length. 
(e) A Cubir, 


- 
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72) A Cubic , ſome ſay, isthe length from the Elbow tothe Wriſt, others to the top Ammah the 
of the longeſt Finger, fome making it the 4", others the 6" part of a Man, allowing Sts of Cubits 
fſoine 2 Foot, molt 1 ;; Foot, to the Common Cubit or Cubir of a Man fo called, Der. 

3-11. to which the Great Cuvic is reckoned double, 1 King. 7. 15. With 2 Chron. 3. 15. 

See it Called the Great Cubir, Ez. 41. 8. and the Cubir of the firſt Meaſure, 2 Chron. 

3-3- Ine Kings Cubir in Herod, 1ib. 2. in Deſcrip. Baby. mentioned to be 3 Fingers lon- 

ger than rhe Common Cubir. The Geometrical Cubit, Origen Hom. 2. in Gen. 

Angrjt ine 4e Crvit. Det, bib, 15, cap. 27. take for the Meafure uſed in Building Voah's 

ark, And to this Rabbi Cami in his Comment on Ezek, 46. 2. Cited by Arias 1tontanus 

de Menſuris Sacris, comes near aſſigning 1000 Emoth or Cubits to make a Mile , And 

{ome lay , this is the Cubic uſed in Egypt, Gomed, Juag. 3. 16. taken by Interpreters gg,neq 1» 
for the {fame with Ammah a Cubit. - at 

({) Tj/zgad, or Tſaad mentioned ofcen, but becauſe never meaſured in the Text, Tſgad, wnce.- 
as to the certainty muft remain unknown. Several Authours make Two torts of :4in. 

Paces, the 17;nor of 2 :. Feet, a Step, or Half a Remove of the Body ; the Major of Tiws ſorts 9 
5 Feer, a Stride or a Pace by removing both Leggs from the Heele at the firſt Srand P=ce-. 
to the Toe at the laſt. | 

(g) A Fathomin Greek,' Og yvie,, greatly queſtionable if ever any Meature with the Fathom how 
Hebrems, becauſe not once mentioned in the O/d Teſtament, and but twice in the New, **?- 
in one Verſe, Viz. Atts 27. 28. is as much of a Rope or Line asa Man can include between 
the cops of his longeſt Figures, when the Arms are ftretched our at length in a right 
line, and fo uncertain according to the length of the Armes farhoming, bur generally ,,, ,, 

: . » , —”— . . men renare 
taken for 2 Yards or 6 Feet Engliſh Meaſure. Some promiſcuouſly taking it for the 111, v7 mw 
Pace give it but 5 Feet. Others render it in the Latine, Vina, but then muſt not be 5e tuber for or 
taken for our Ell , which is but 3 Feet 9 Inches. The Fathom is moſtly uſed at Sea £2. 
to meafure their Ropes and Soundings, wherein they do not ſtrictly take the length from j.,,4, yed 
Finger to Finger, but ſo much as ſhall be included holding the Rope in the Hands ex- a+ 52a. 
tended between the Thumbs and Fore-Fingers. 

(b) Moft confeſs their Ignorance in the length of the Chebel, Pſal. 16. 6. taken Meto- Chebel, unce/- 
nymically for the Inheritance it ſelf. | tain. 

(7.) Uſed to meaſure Buildings, as the Cyebel, Lands, expreſſed Ezek. qo. 5. to con- net of what 
rain 6 Cubits, and an Handsbreadth, but Tremelius on the place takes the Reed to con- uje. 
tain ſo much of the Kings Cubits, though the Common Reed, by the Targum and 1e- The length, 
veral others is accompted but 6 Cubitsjuſt. Salel a Rabinical word for a Reed of 6 $11c1 ind Rus 
Cubits, and R#s for 750 Reeds, to be found in their Writings. how taken, 

(k) A Furlong, (quaſs, Furrowlong, becauſe in Champion Countreys their Furrows Stadium the 
were uſually very long) not mentioned in the Old Teſtament, a Meature brought in Furlong from 
with the Grecian Monarchy as feemeth, becaule firſt met with in 2 Mac. 12. 9. conti- Fn. 
nued till the New Teſtament Times, and there often the compute of diſtancesat Sea and 
Land, with Pliny, hb. 2. cap. 23: Iſidore and others made to be 125 Paces, and ſo muſt Tye Lengeh. 
be the Eighth part of an Jralian Mile, which contains 1000 Paces, though the ſame 
Pliny will have 7 + Furlongs make a Mile. There is no doubc but Sradium hath ad- 
mitred of different acceptations, as the Controverſie between Pliny and Diodorus Siclis DiForence 
teſtifies, So alſo Stadium becauſe of the different content thereof in ſeveral Countreys therey. 
with Authours is reſpeively ro be taken, beſides the /ralian waich contained as be- 
fore 125 Paces,. or 625 Feet, ſometime for. the Olympique at 1 20 Paces, or 600 Feet, 
and ſometime for the Pirhique Stadium, at 200 Paces, or 1000 Feet. 

(1) Half a Dayes Journey, a Dayes Journey, a Sabbarh-Dayes Journey, and a Space Cilrath, &c. 
leſs than any of them, a Bow-ſhot, all left indeterminate in the Old Teſtament, the New differently ta- 
Ages 1. 12. John 11. 18. accompts the Sabbath-Dayes Journey about 15 Furlongs , &" 
which doubled in a Journey forward and backward made abour 4 Miles. So Fuller, 

Pif. Sight of Paleſtine, Book 1. p. 43- 44- | 

(-m) The /talian Mile conſiſting of 1000 Paces, hath fer the Name Mile from the Miles of dife- 
Latine Mille in Engliſh 1000. Nevertheleſs in ſeveral Countreys more than 1000 Pa. '*"* #139 
ces go to make up a Mile, and the German Mile is 4 times as much as the J/talian, and 
though Buxtorf renders the word Cibrath, Miliare, yet we find no Mile mentioned by 
Tranſlators of the Old Teſtament, At. 5.41. argues it rather of Rowan Extraction than | 
Zewiſh, and Kimchi lib. Rad. thinketh that I in Cbrath is but Servile, and that the Root Barah Berak 
iS Barah, or as ſome write Berah, which Tremelius, Gen. 35.16. and 48. 7. and 2 King hat. 

5- 19, readeth it Exigum terre Spatinm, and our Tranſlation, a little way. Never- 
theleſs ſome Learned Men conceive Berah anſwers to the proportion of a Komman Mile, 
but Barah properly ſignifying a Dinner or Meale.Others wil! when applyed to Journeys 
take it for fuch a ſpace of Ground, as uſually is travelled or conveniently my be gons 
in Halfa Day, between Meal and Meal, or Bait and Bait, 

(1) This 
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What albwed Moreover there is an Overweight allowed by Merchants called Tret, which is 4 t. 
by Merchan:'S- ypon every Hundred of 112 t. Andallo 2 H. upon every Scale of 3 C, weight, which 
Cloff what. igcalled Cloff, but in many Places if not conditioned for, will not be allowed. At Lon- 
neural q.. donderry in Ireland 140 th. is reckoned for 1 Hundred weight. 
Forrai,n Geo The Engliſh Accompr of Meaſures and Weights paſſed, an Eye may be caft now 
deticals. on the Forrain Accompt of ſmaller Geodaricals, whether Ancient, or Modern, and the 
Credit of both muſt depend on the reſpective Authours our of which they are here 
Colleaed. ; 
of the Hebrews Ancient Meatures and Weights to avoid prolixity are referred only to Hebrew, Greet, 
Greeks and and Latjne as before, moſt of which are here compared to our Wincheſter Mealure, and 
Latins to what Toy Weight, and the Money valued by our Srerling Coine at the rate of 5 5. the Ounce 
compared. of Silver, and 3 /. the Ounce of Gold, though ſome ſay the Jews valued their Gold 
Jews Value of , dn os . 
*heir Gold, © but 10 times as much as their Silver. And this is one cauſe why ſome Authours differ 
in the value they put on their Hebrew Coines. 


A Table of the Hebrew Meaſures. 
Hebrew Mea- 
ſures. (4) Etſbang, A Fingers Breadth, an Inch, 
[(b) Tophach, A Palm or Hands Breadth, 4 Fingers, or Inches. 


(c) Zereth, A Span. 
| (4) Pagnam, A Foot, or 12 Inches. 
| — Half a Yard. 
.. ) Holy, A Yard. 
(e) Ammah, A CubitO Kings, Half a Yardand 3 Fingers. 
Geometrical, Three Yards. 
Long < (f) Tſagad, A Pace, Five Feet. 
(2) Orgyia, & Fathom, Six Feer, | | 
() Chebel, A Cord, Line, or Rope to meaſure Land with. 
(3) Kanth, A Reed, common 6 Cubits, 6 Cubits and a Palme. 
(k) Stadium, A Furlong, 125 Paces. 
(1) Cibrath haarets, Half a Dayes Journey, &c. 
(m) Miltarium, A Mile, t000 Paces. 
(2) Paraſanga, 30 Furlongs. 
Broag ©) Noph, A Clime, or Tract of Land 60 Feet every way. 
? (p) Maanath, An Acre, in length 240, in breadth 130 Feet, 
-(q) Kab, A Quart, &c. 
(r) Omer, Three Pints and an half, 
(s) Seah, A Gallon and an half. 
Dry. < (t) Ephah, Four Gallons and a Pottle. 
(#) Lethec, Two Buſhels, 6 Gallons and a Pottle. 


(w) i Five Buſhels and Five Gallons. 


(x) Log, Half a Pint. 
« Liquid wo ) Hin, Three Quarts, &c. 
(z) Bath, Four Gallons, and an Halt. 
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Hebrews begin (a) Weemſein his Chriſtian Synagogue, tells us, the beginning of their Dry Meaſure 
their Dry Mea- was Barley, and their Wet Eggs, and therefore faith he, An Accompt is called Shiur, 
Jures —_— from Shiur Barley. And one Eſtbang by him and others, contained the breadth of 6 
_ : ">  Barley-Cornes in their greateſt thickneſs. Others again bur the ſpace that 2 laid 
Shiur uſed for end toend, or 4 laid clole fide by ſide, will Iye in. And in round reckoning ( though not 
an Accompt. exaCtly) paſſed for an Inch, For 4, Fingers make 3 of our Inches, as moſt generally 
Eſtbang, the accompt. Funius on Exck, 40. 5. and Jer. 52. 21. Holyoke on the Latine word Pellex, 
Opinions theresf (565 an Inch is 1 4 Fingers breadth, if ſo, then ſhould 3 Inches be 4 : digits, or Fingers 
Zitne how t4- hreadths. Some of the Rabins call a Fingers breadth Zirhe. 

- WR »y () The lefler Palm or Hands breadth, 4 Eſtbangs, Exod. 28. 16. and 37. 12. 
reckoned. Ezek. 40.5. 2 Chron. 4+ 5- may be accompted 3 Inches Engliſh Meaſure. With ſome 
Cith uſed ſor Of the Rabins, Cith, is uſed for the Meaſure of the Wriſt, to the Roots of the Fingers, 


what. which is ſomewhat more than 4 Eſtbangs. 
Zereth how (c) Thegreater Palme 3 Tephachs, Exod. 28. 16. I/a. 4o. 12. properly a Span, and 
much. by the 70 rendred Zm9aw, in Ezck, 43. 13. Containing the length between the Thumb 


and the Top of the little Finger ſtretched our. 


Pagnam the (a) Pagnam, 4 Tophachs, or 16 Eſtbangs, Peter Martyr in 1 Kings 6. 
tength. 


(ec) A Cubit, 
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7c) A Cubir , ſome ſay, isthe length from the Elbow to the Wriſt, others to the top 


P 


Ammah the 


of the longeſt Finger, ſome making it the 4", others the 6" part of a Man, allowing Ss of Cubits 


ſoine 2 Foot, moſt 1 -; Foot, to the Common Cubit or Cubir of a Man fo called, Der. 
3-11. to Which the Great Cudic is reckoned double, 1 Kg. 7. 15. With 2 Chron. 3. 15. 
See it cailed the Great Cubit, Eztk. 41. 8. and the Cubir of the firſt Meaſure, 2 Chroz. 
3-3- lhe Kings Cubir in Zerod, 1;b. 2. in Deſcrip. Babyl. mentioned to be 3 Fingers lon- 
ger than che Common Cubic. The Geometrical Cubir, Origen Hom. 2. in Gen. 
Aurrjt ine de Crvit. Dei, hb, 15. cap. 27. take for the Meaſure uſed in Building Voah's 
ark, And to this Rabbi Camb: in his Comment on Ezek, 46. 2. cited by Arias ontanus 
de Menſuris Sacris, comes near aſhgning 1000 Emoth or Cubirs ro make a Mile , And 
{ome ſay, this is the Cubit ufed in Egypr. Gomed, Judg. 3. 16. taken by Interpreters 
for the ſame with Ammah a Cubit. 

({) Tjzgad, or T/aad mentioned ofcen, but becauſe never meaſured in the Text, 


Gomed how 
rendred, 


Tſagad, wnce,- 


as to the certainty muſt remain unknown. Several Authours make Two torts of :ain. 
Paces, the 1f;nor of 2 +. Feet, a Step, or Half a Remove of the Body ; the Major of Ts ſorts 9 


5 Feer, a Stride or a Pace by removing both Leggs from the Heele at the firſt Srand 
to the Toe at the laſt. | 

(g) A Fathomin Greek, 'Og yis,, greatly queſtionable if ever any Mealure with the 
Hebrews, becauſe not once mentioned in the Old Teſtament, and but twice in the New, 
in one Verſe, Viz. Acts 27. 28. is as much of a Rope or Line asa Man can include between 
che tops of his longeſt Figures, when the Arms are ſtretched out at length in a right 
line, and ſo uncertain according to the length of the Armes fathoming, but generally 
taken for 2 Yards or 6 Feet Engliſh Mealure. Some promiſcuouſly taking ir for the 
Pace give it but 5 Feet. Others render it in the Latine, Vina, but then muſt not be 
taken for our Ell , which is but 3 Feet 9 Inches. The Fathom iis moſtly uſed at Sea 
to meaſure their Ropes and Soundings, wherein they do not ſtrictly take the length from 
Finger to Finger, but ſo much as ſhall be included holding the Rope in the Hands ex- 
tended between the Thumbs and Fore-Fingers. 

(b) Moft confeſs their Ignorance in the length of the Chebel, Pſal. 16. 6. taken Meto- 
nymically for the Inheritance it ſelf. 

(i.) Uſed to meaſure Buildings, as the C/ebe!, Lands, expreſſed Ezek. 40. 5. to con- 
tain 6 Cubits, and an Handsbreadth, but Tremelius on the place takes the Reed to con- 
tain ſo much of the Kings Cubits, though the Common Reed, by the Targum and {e- 
veral others is accompted but 6 Cubitsjuſt. Salel a Rabinical word for a Reed of 6 
Cubits, and R#s for 70 Reeds, to be found in their Writings. 

(k) A Furlong, (quaſi, Furrowlong, becauſe in Champion Countreys their Furrows 
were uſually very long) not mentioned in the Old Teſtament, a Meafure brought in 
with the Grecian Monarchy as ſeemeth, becauſe firſt met with in 2 ac. 12. 9. conti- 
nued till the New Teſtament Times, and there often the compute of diſtancesat Sea and 
Land, with Pliny, lib. 2. cap. 23: Tſidore and others made to be 125 Paces, and ſo muſt 
be the Eighth part of an Jralian Mile, which contains 1000 Paces, though the ſame 
Pliny will have 7 = Furlongs make a Mile. There is no doubc but Sradinm hath ad- 
mitred of different acceptations, as the Controverſie berween Pliny and Diodorus Siclus 
teſtifies, So alſo Stadium becauſe of the different content thereof in ſeveral Countreys 
with Authours is reſpeQively to be taken, beſides the /talian which contained as be- 
fore 125 Paces, or 625 Feet, ſometime for the Olympique at 1 20 Paces, or 600 Feet, 
and ſometime for the Pirhique Stadium, at 200 Paces, or 1000 Feet. | 

(1) Half a Dayes Journey, a Dayes Journey, a Sabbarh-Dayes Joutney, and a Space 
leſs than any of them, a Bow-ſhot, all left indeterminate in the Old Teſtament, the New 
Afs 1. 12. John 11. 18. accompts the Sabbath-Dayes Journey about 15 Furlongs , 
which doubled in a Journey forward and backward made about 4 Miles. So Fuller, 
Piſ. Sight of Paleſtine, Book 1. p. 43- 44- 

(-m) The Italian Mile conſiſting of 1000 Paces, hath fer the Name ile from the 
Latine Mille in Engliſh 1000. Nevertheleſs in ſeveral Countreys more than 1000 Pa. 
ces go to make up a Mile, and the German Mile is 4 times as much as the Italian, and 
though Buxtorf renders the word Cibrath, Miliare, yet we find no Mile mentioned by 
Tranſlators of the Old Teſtament, Mar. 5.41. argues it rather of Roan Extraction than 
Zewiſh, and Kimchi lib. Rad. thinketh that I in Cibrath is but Servile, and that the Root 
iS Barah, or as ſome write Berah, which Tremelius, Gen. 35.16. and 48. 7. and 2 King 
5- 19, readeth it Exiguum terre Spatinm, and our Tranſlation, a little way. Never- 
theleſs ſome Learned Men conceive Berah anſwers to the proportion of a Roman Mile, 
but Barah properly ſignifying a Dinner or Meale.Others wil! when applyed to Journeys 
take it for ſuch a ſpace of Ground, as uſually is travelled or conveniently my be gone 
in Halfa Day, between Meal and Meal, or Bait and Bait, 


Paces, 


Fathom how 
LK. 


When rendred 

Ulna mult nxt 
be taben for our 
El. 


Fathom uſed 
a* Sea. 


Chebel, wnce/- 
tain. 

Kaneh of what 
uſe. | 
The length, 
Salel and Rus 
how t aken. 


Stadium the 
Furlong from 
whence. 


Toe Length. 


Differenc? 
tnereof. 


Cibrath, &c. 
differently ta- 
hen. 


Miles of diftes 


rent length. 


Barah Berafs 
what. 


3+ 


Paraſarg hw 
faben. 


Noph hw 


renared. 


Maanatin 47- 
verſly taken. 


Kab what it 
contained. 


Called a 
Sextary. 
Omer how 
much. 


Seah the Con- 
tent. 


Ephah the 
Content. 
Lether ts con- 
fent. | 


Homer and 
Cor how much, 


Log the Con- 
rent. 


Hin how much. 


Bath and 
Solomons Sea 
their Contents, 


Nebel how 
tranſlated. 
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(n) This ſeems to be a Perſian Word and Meaſure, taken for 3o Furlongs, Heroavr. 
bib. 2. Ramus Geometry tet forth by Beawell in Engliſh, by others for a German Vile. 
E gt in Thisbj mentioneth a Perſab, which he faith was the Great Mile, and contained 
4 leſſer. 

(0) Noph, rendred by Buxtorfe, A Clime , or Tract of Land, P/al. 48 2. Noph, 
allo the name of a City in Scripture, bur the content thereof not there found, other 
Writings , as Holyokes Diftionary, &c. reckons it 60 Feet every way, yer may be a 
Flot of ground big enough for a {mall "Town. : 

Cp) Uled 1 Sam. 14. 14. and made by ſeveral fitly to correſpond with 7rgcrum in 
the Latine, but differ in the quantiry, ſome reckon ir 200 Foot every way, others 240, 
in length, and 120 in breadth. Quirt. 1. 28. Iſidor. 15. 15. 

(q) The fourth part of a Kab, 2 Kings 6. 25. for want of more accurate C.orreſpon- 
dencies may be taken for our Half Pint, and fo the Kab for our Quart. Buxtor; out 
of Rab. Alphes. Tratt. de Paſchate. cap. 5. fol. 176. with whom divers conclude, that the 
fourth part of a Xab, and a Log are of a like quantity, and thateach contained 6 Eggs, 
viz. as much as will fiil Six Hen Egg-ſhells of the ordinary, or middle ſize, and thence 
called by tome a Sextzry, and ſo accordingly the Xab, 24 Eggs, or 4 Logs. 

(r) An Omer, was the Dayly Ordinary of a Man, and the tenth part of an Fphah , 
—1"o 16. 16, 36. more than 3 / Pints our Meaſure, and not full a Pottle, 43: 

885- 

(5) A Seah, noted Ger. 18.6. and 2 King. 7. 1. commonly eſtimated by Writers at 
6 Kabs, thatis 2 Hins, or 144 Eggs, or about a Gallon and an Half our meaſure. 
Godwin in Moſes and Aaron, lib. 6. cap. 9. 

(t) An Ephah contained 3 Seahs or 18 Kabs, in Eggs 432 about 9 Pottles Engliſh 
Meaſure , it was the tenth part of an Homer, Ruth 2. 17. Ezek. 45. 11. 

() Lether, in Hoſea, 3. 2. is reckoned to be the Half of an Homer or 5 Ephahs 
m_ conſequently go Kabs. TD 
w) An Homer, being 10 Ephahs, Ezck. 45.11. is thought by ſome to be the ordi 
Burden of an Aſs, van, Fo Gs Holioad at the | aforeſaid 5 nr reg. 
5 Gallons, our Meaſure. The Cor was equal to the Homer, common to meaſure both Li- 

quids- and Dry. Ezek, 45. 14+. T.uke 16.7. 

(x) The ee was the ſmalleſt Meaſure for Liquids, we find mentioned, ſee Levit 
14- 12. and before in the Kab. : | 

(y) The Hin often in Scripture, in quantity Three Quarts our Meaſure or there- 
abouts, 3 Kabs, or 72 Eggs. This Meaſure was divided into the Half, Third, Fourrh 
and Sixth parts, Numb. 15.6, g.' and 28. 5. Ezek. 4. 11. ; a 

(z) The Bath, Ezek. 45- 14- is made alike to the Ephah, ſo muſt the Molten Sea 
2 Chron. 4. 5. holding 3000 Baths, contains 210 Quarters, 7 Buſhels, or 1 3500 
Gallons our Meaſure. ; 

AS for Nebel, tranſlated Fer. 13. 11. a Bottle, few reckon it a Meaſure except 
Epiphanius who ſaies it contains 150 Sextaries, 
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A Brief view of moſt of the Hebrew Meaſares aforeſaid, with their Engliſh A Table of He: 
Content may be taken in the following Table. brew Long 

| Meaſures com- 

The Table of Hebrew Long Meaſures. 6g 


1 


RE © Se '33 - | 1000 | 5000 | | 60900 _ illiarium 
by 'e. | I LA | * | 1047 | I25 | = 625 | | 7500 Ptadium 
Mi Jari. es | I | 175 | 127 | = 97 + I 8 FT Kaneh 
M-: 3 I | Stadium | Reeds | I | I; U9 6 | = E: 3 ow 
Staduns. | 3 | = Ranch. 5 Fathoms ms | I = 5 | S | 5 Tlagad 
Kanch. | $4032 | 6722 H I #=] Orgya a | Paces. = I Iz — S T Ammah c. 
Orya. 833! | 104. | '$- AY I | Tlagad | Duan) 7 Pagnam 
Tſazad. 1000 E; 125 | 127 WT I; I Ammah c. —=< oot Ii T Zereth 
Ammah Com.| 33334 | 4152 | 67 | | 33 * | Pan Pangam [Palmes mes | Tophach 
Pagnum, 5000 | 625 | 9 "Us | 5 It = Inches 
Tereth. 65 65652. 2 337 | I *+ 8 | 62. 2 I a Tophach 
Tophach, 20000 | 2500 | 37 24 1 20 5 4 3 I 
Eſtbang. | 8oooo | 10000 | 148 96 _ 8 24 16 12 4 
A Table of He- 
| rew Concave 
The Table of Hebrew Dry and Liquid Meaſures. —_— _ 
: 2 Engliſh. 
55, x14 = 225 |. 45 90 | I&0 | 360 720 Homer, Cor. 
| Buſhels 8] 2 2x | 4s | go | 189 | 360 [Lethee. 
HomerCor | _Founs | 2.4. | 4 9 18 36} 7a [Ephah, Bath. 
Homer, Cor. I | Lethee | Pecks nr 3 | 6 i2 | 18 :=.40% ay 
Lethcc. 2 E- I 'Ephah, Bath _—_ 1- | 3 6 I2 12 |fin 
Ephah, Bath. 10 5 FC I | w Pottles. | bh 34 = 
Seah. 30 5: | 3 [2 Hin | Quarts| 2 | 4 lab 
Hin. 60 30 | - 6 HE x |Omer | Pins | x Log, 4 Rab. 
Omer. * 100 50 10 | 3+ | 3. 12 | I Kab Half Pints 
Kab. 180 go a - 6 | ; "* | 
Log; + Kab. 720 350 72 24 | 12 7L 4 ES | 
Eggs. 4320 2160 432 | 144 | 92 | 43. | 24 | 6 


Hebrew Weights. 
The principal Weights in uſe among the Fews were Talents, Pounds, Shekels, Hebrew 


Drams, and other {mall diviſions of the Shekel, all which may be further ſeen in the Weights. 
Accompt of their Money, 


Z Hebrew 
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A Tahie of thr 
Hebrew Comes Hebrew Coines 
ard treilÞalne. ; I. &  « 
po - [4 wh CE qom_—_ 
' (a) Shekel, of the Sanftuary in} Weight : 5 Troy. OO O2 06 


Value to Sterling Money,—— 
! (b) King's Shekel, Half the Sanftuary Shekel, called Behav. | 


"Silver < OO OI 03 
FEE ' (c) Third part of a Shekel. ©O ©O 10 
] | (4) Zuz, Fourth part of a Shekel. OO ©0 07; 
c Money< (Ce) Gerah , Azoral 9 Keſhitah,— OO ©OO OI-- 
h (f) Zabab yu 5 Troy in value 12 Silver I 
| Gold Golden Siclus, or Shekel $ . Shekles of the Santtuary + 7: FR 
© | DONG) clergy Teach half fo much 
&< Dracmon, or Darcon. EG ow 3:00 
SB | Gold 100 Shekel. 
| c(b) Meneh,or Mira,or a Pound, valuable in 25 5 Troy. 75 00 00 
| | QSitver,6o Shekels.2 
| Sumg of Money I 30 F Troy. & 7 10 ©0 


: (7) Chichar,or Talent, 5 g000 Shekels . F Gold — 1 4500 oo 09 
F in Weight > 125th.T af; bs Silver—5 375 00 00 


Shelrel bow in- (4) This piece of Coin (is ofren mentioned in Sacred Writ, and looks like the Standard 
jcrib:4 and of al} the reſt) on the one ſide ſhewed the Veſſel in which the A4arna was, inſcribed 


Humpet with this Perigraphe Shekel 1ſrae/, on the other fide, the Rod of Aaron that budded, with 
Whcnce the *this to{cription, Jeruſalem Kodſhaſh, in Engliſh, The Holy Jeruſalem, called Shekel from 
word. Shakai ts weigh, tor Money at the firſt ſeems tobe a Merchandiſe exchanged or given 


for other Co:amodities, as Cer. 23, 16. after the Chaldee called Silgha, and common 
Slverling - With the Hebrews, Keſeph, 1. e. Silver, and being put abſoJutely rendred a Silverling, 


what. or piece of Silver, by Expoſitors; as uſually as a Shekel when the quality is not men. 
tioned is taken for a Silver Shekel. 
Bekah hw (b) Firlt mentioned, Ger. 2g. 22, paidby allas a Yearly tribute, Exod. 30. 13. 15, 


mach, and for , Chron. 24.6. 9. towards the Repair of the Tabernacle firſt, and after of the Tem- 

what pald: ple, between this and the Sanftuary Shekel, fome mention a third fort of Shekel , called 
the Common Shekel, valued at 2e d. of our Money , of which 1 find nothing but un- 
certainty. 

Toird part of « (©) * Nehem. 10. 32. noted as a yearly tribute given of the Jews by a Civil De- 

Shckel. cree to the ſecond Temple. _ 

Zuz,how much. (d) 1 Sam. 9.8. {poken of, and equal tothe Old Artick Dram, and Roman Peny , 
as ſeveral ſay, and by ſome called Zuz, Zuza, Zur, and Zura. | 

Gerah, r (e) Agorah, rendred: Gerah by the Chaldee Paraphraſe, and alſo Megna, or Megha, 

Agorah the jn that Tongue, by the Arabians, —_— Greeks, Obolus, and in Engliſh, a Piece of 

_ k, Lo Silver, 1 Sam. 2. 36. called alſo in the Hebrew, Keſhirah, becauſe ſigned with the Image 

| of, a Lamb, See Ser. 33. 19. Joſhua 24.32, Twenty of theſe made a Shekel. Exod. 


O, 13. 
Zahab a Gold , ( My The Zahab, and Golden Shekel in Rider's Dictionary undervalued at 15 s. for 
Coine h1wp though Hunt in his Handmaid to Arithmetick out of Bree: wocd de nummis, tentioneth the 
reckoned, Weight but 2 Artick Drams, yet he valueth it at 3o s. Alfted in his Encyclopadia of 
Arithmetick, makes it. 4 Drams, which accompted :5 Troy, muſt yield double that value 
of 15 5. and moſt Authours agree that the Gold Shekel was equal in weight with the 
Silver Shckel , fo the difference muſt be only in the value of the Mettal. Some to 
keep. up the Credit of differing Authours conceive there were 2 ſorts of Golden Shekels 
as well-as Stver, the one double to the other. 
A Darken or (7) Theſe Golden Aadarkons, and, Drakmons leem to be Perſian, or Coines of ſome 
Ur--z.0N other Nations, and Currant, not Coined in Judea, not read of till after the Caprivity, 
ſeems Perfian though the word be uſed 1. Chron. 2.9. 7. yet both Books of the Chronicles, as moſt 
OY take it were penned by, Ezra, after his return.from-Bahy/on,, in whoſe Book mention is 
made thereof, as in Ezra 2. 6g. and 8. 27, &c. in Greek called Drachme, and in Engliſh, 
rendred Drams. Alſted, in his Encyclopedia of Arithmetick, makes the value equal to a 
Ducar of —_—_— But Hunt who throughout his Book hath much loſt himſelf in his 
Method ; forgot himſelf in valuing 2 Atrick Drams in the Zahab at 3o s. and 2 Atrict: 
| Drams in the Adarkon ( which he taith is the weight thereof) ar 15 5. 
Manel:, Mina, (hb) The Meaneb in Gold by comparing 1 King 10.17. with 2 Chron.9.16. is found to be 
hom much. 100.Shekgls, which Buxtorf and others underſtand not of the Holy but the Royal Shekel. 
Difference The Maneh in Ezck. 45. 12. ſeems tobe 60 Shekels, and hereto ſeveral agree, but ſome 
ebout it. think it was now increaſed 10 Shekels more than of old, and call it, The Mew MManeh, 
valued 
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valued nevertheleſs with moſt afrer the Holy Shekel , in Silver at 7. 10s. Buxtorfe 

teils us allo of a Maneh of 25 Fly Shekels, The Aſſemblies Annotations on Ezck. 

45-12. make 3 ſorts of anchs, viz. Common 15, the Kings 20, and the Holy 25 

Slc:el;, bur rhe werd Aaneh is Singular and not Plural in the Hebrew Text there, as 

noting all choſe diviſions to make bur one AZarch, 

(i) The Chichar, by lome wrote Kichar, and commonly tranſlated Talent, contain- Talent, how 

ed 3000 Shekels, as may be collected from Exod. 38. 25, 26. where the Silver Collected 7. 

is expreſſed to be 100 Talents, and 1775 Shekels, v. 25. and the Perſons that paid it at 

half a Shekel a piece, v. 26. numbred to be 603550, whereof the half is 301775, 

which divided by 3080, the Shekels inone Talent, makes 100 Talents, and leaves the 


odd Shekels remaining 30 !775(100 


3 OOO 

The Talent thus valued after the Holy Shekel, makes t he Number of Talents men- »,,;;, therenf 
tioned in ſome Texts of Scripture, eſpecially 1 Chron. 22, and 29 Chapters amount to : 
{uch Maſſy Sums, that ſome think the Talents are to be reckoned at the rate of the 
other Shekel ; and others, not improbably that the Jews had a piece of Money or Plate 
of Gold of {mall value (as may be obſerved anciently in Homer 11;ad, lib. 23.) called a Talent, a piece 
Talent. And Fuller in his P:ſgab _ of Paleſtine, Book 3. p. 356, 357. ſhews whereon of Coine. 
ſuch an Opinion may be ſtrengthened, and rharthe Talent mentioned in ſome Scriptures 
may be rather this than the other. 


The Accompt both of the Hebrew Weight ad Money, with their Value 4 Table of He- 
zz Sterling-Money and Troy-W eight, is contratted into the following por rome 


Table, 
Hebrew Gold 4nd Weights. 


— 


Chichar, or Talent. I Maneh, 
old [new | I 
Maneh, or Pound. 60'| go | new old [Zahab. 
Zahab, or Shekel. 3000 ij 60 | go '2 [Adarkon. 
Adarkon, or Dram, | 6000 12061} 1003} 3 I | 
Troy-Weight. 125 Þ. 2:1bj2tb13| :5 45 
Steriing-Money. 45001, oo l. | PÞ$ 3. 10s.| 15. | 
Hebrew Silver aud Weights. A Table of He- 
brew Silver 
WES and Weights, 
Chichar, or Talent. I [Maneh. 
old new. I 
Maneh, or pound. 60 | 50 | new old |Shekel. 
Shekel. 3000 | 60 | 50 T [Bekah, 
Bckah. 6ooo | | I20 | 100 2 * [Third part. 
Third parts. 9000 | 180 150 3 1: | $£_ 
Fourth Parts, Zuzims, or Drams.| 12000 | 240 200 4 2 1% 1 [5erah. 
Gerahs. 60000 | 1200 | 1000 | 20 10 62 5 x 
Troy-Weight. | 125% | 231b |2; 15, 75 | 45: 53 +53 | #53 | 
Sterling-Money. 27« Jþ |71 108. | 61. 55. 25. 6d.|1s. 2d.| 10d. 73d. | 12d. | 


The like Method may be obſerved in viewing the Meaſures, Weights and Monies of Greeks, their 
the old Greeks, who imitating the Hebrews kept ſome like theirs, altered and added ©*v4#tica. 
otners, 


Grecian 
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| -— "Wie" A oo - Greek Eqaives, p_ agg ens Herodot. lib. 2. to contain 60 Fur- 
ferent. ongs, Pliny lib. 12. Cap, 14, TecKons it 40, ſome ſay 32, others but 3o, an Epypei 
Meaſure as ſome think, Scapula in Verb. FE 30, an Egypriack 


Paraſang. Vide A Paraſang, See before in the Hebrew Meaſures p, 84. 
—— A Dolich , ſome will have 24 Furlongs, but the Common Accompt is but 12, 


_ bow ta- Scapula in Verb. 
Mile, Vide A Mile, called piator, Mat. 5. 41. by birth a Zatine, though in uſe a Word and Mea- 
ſure with the Greeks, Hebrews, Syrians, &c. See before in Hebrew Meaſures, p. 84. 


antea. 
alſo Leigh. Crit. Sacra gr, 
Hippicon the An Hippicon, commonly taken for 4 Furlongs. 
_ ang A Diaulus, for half an Fippicon. 
_ A Furlong, See before in the Hebrew Meaſures, Stadium, p. 83, 
Plethron un- A Plethron, Scapula from Plutarch reports an Acre from Swidas ; of a Furlong, or 
certatn. an 106 Feet, from Heſychius, a Meaſure of 10000 Feet. of others 100 Furlongs ſuch 
uncertainty there is in the Meaſure or diſcrepancy in the Authours. In the T able 1 
followed S#5das, at 10g Feet, which occaſion the following Numbers in the Table to 


differ from thoſe in Aled and ſome other Authours, 
A Fathone, 


I+ | << 


[Oo 
- [77 


72 


| 
7 500 | I 200 


Fanoce | 1.ocoon 


J 
$0000 | 60000 


fp 5 [Inches Eng | 450000 | 225000 


_ 
|S) 
ud 


2 


* REIT # 


Chap. I. Gf Geoanticals, 

A Fathome, See before in the Hebrew Meaſures, Orgyia, p. 83. 

APae, in Greth biue, See before in the Hebrew Meaſures, Tſ/apaa, p. 93. 

A Cubit, after the mealure of the Common Cubit with the Hebrews. , See before in 
their Meaſures Ammah, in Greek, ms. | 

A Pygon, taken with Hcjyci1:z5 to be a Meaſure containing the ſpace from the Elbow 
tothe Fingers bent, called by ſome Palmipes, of a Foot, and a Palm, being 20 Fingers 
breadth, Scapul. in verb. and others. 

A Pygme , uſed Mark 7 3. in meafure taken for the length from the Elbow to 
the Fingers cloſed, as the Hand 1s contracted when it is called a Fiſt, Zc;7h Crit. Sacra. 
Greek, 2 Fingers breadch ſhorcer than the Pygon. 

A Foot, in Greek nevs, the fame with the Hebrew Paguam, though Hut, upon what 
Authoriry | know not, will have the Greek 77 vs leſs than the Roman Foot, .! Inch, and 
greater than the Hebrew Pagnam almoſt , Inch. But James Capel a Man of far more ex. 
actnels in his Treatiſe 7e Menſuris intervallorum, makes the Artick Foot and the Engliſh 
to agree as near as 75 to 76, and the Roman and Engliſh Foot as 18 to 19. And the 
Learned Willebrand, Snellius of Leiden in his Eratoſthenes Batavus (who fome think 


comes nearer the Truth) makes the 


Engliſh 484. 
Roman Foot agree as 5 500. 
Old Greek 52T. 


A Span, in Greek omlaus, in Latine, Palmns major , and Dodrans, by Poll. lib. 2. 
Heſych and others alwaies accompted 1 2 Fingers breadth, like the Hebrew Zereth, an- 
{wering t og of our Inches. One calls this Meaſure a Grectary. 

An Orthodoron, Poll. lib. 2. cails a Falm, ſome others a Spar, ſhorter by a Fingers 
breadth, than the Spar. or greater Pale. 

A Licnas is generally reckoned for the length between the Thumb and the Extent of 
the Fore-finger, thorter than Orehoaoron by a Fingers breadch Some make it the ſame 
with Dichas, but Cooper in his Dittonary makes Dichas but 8 Fingers breadths, when 
moſt agree L:ch45 is a Span with the Thumb and Fore-Finger as before, 

A Paleft, in Greek Tizaaicy, allo AG, is the leſs Palme, agreeing to the Hebrew To- 
phach, 4 Fingers breadths, anſwering to 3 of our Inches. 

A Da#yl, Digir or Fingers breaarh : See- Erſbarig in the Hebrew Meaſures. 

The Greeks had few 1f any Land Meaſures of lengrh and breadth notable, ſave what 
they borrowed of the Hebrews and Latines, Plethron before ſpoken of, is often rendred 
Fugerum the Old . atine word for an Acre, which gives occaſion to ſome to think, 
thac the Meaſures aforefaid , or many of them were confidered both in breadth and 
length, as neceſſiry terved tro make uſe of them. Wherefore paſſing over what mighr 
be further ſaid of choſe, the next that come in order to be ſeen are Meaſures of length, 
breadth, and depth. 

Whether by confounding the Arrick, and Roman Sextaries, or the Pounds Menſural 
or Ponderal, or the Atrick and Georgick Mealures, or by what other occaſions, I know 
not ; but ſure I am, it is hard to reconcile Authors one to another , and ſome to 
themſelves about the capacious Mealures of the Greeks, and being not willing to ſpare 
ſo much time, or cumifie theſe Papers, I have given mucti credit to the Accompr fer 
down by Aled out of Daniel Angelocrator. lib. de Ponderibus. and from him and others 
wherein moſt general agreement is tobe found, have collected what follows. 

Greek Meaſures of capacity may be confidered, as [n4igenital or of moſt uſe and 
chief note among them. Or, 2. Exotick,, or uſed but in ſome particular places, Or 
Thirdly, Hippiarrical, or uſed about the Cure of Beaſts. 

Tndigenital, or Proper Grecian Meaſures are again conſidered as uſeful for things 


dry only, or liquid, or both, and thoſe eicher Arrick or Georgick, 
Grecian Inaigenttal C apacions Meaſures. 
Dry Common Liquid. 
, A 

Kypſele, Sextary, Metretes. 
Medimnus, Kotyle. Amphora. 
Modios. Oxybaph. Chous, 
Choentx. Kyath. Tetartor- 

Concha. 

Myſtrum, 

Cbemes. 

Cochlear. 


A 3 The 


TY 


Fithome, 
Pace and Cu- 
bit, Vide, an- 
tea. 


Pifon, how 
taben, 


Pyagme, the 
SOS 
eenitz. 


Pous, a Foot, 
like Pagnam- 


Spithama for 
hyw much ta- 
ben, 


Orthodoron. 
the lenzth. 
Lichas, how 
taben, 


Palcſt, the 
Length. 


DaRtyl, what. 
Plethron, off 
rendred in La* 
tine Jugerum: 


Authors hard- 
ly reconciled a- 
but the Gre- 
clan Meaſures; 


Capacious 
Meaſures of the 
Greeks of 3. 


ſorts. 


Indigenital, 
Attick, or 
Georgick- 
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a mubie bf he The Table of Attick Meaſures compared with the Engliſh. 


Attick Mea- 
ſures of the 


Engliſlt. 

—<=came gg 5s | r [Modion. 

Modios. 36 "wo W- Chous. 

Chous. 72 12 | 2 =] Choenix. 

Choenices, 288 | 48] 8 | 4 | xn |Sextary. 

Sextaries, 432 [72nd jj nr [Kotyle. 

Kotyles. 864 |144]| 24 | 12 | 3 | 2 | 1 [Tetarton. 

Tetartons, 1728 [288] 48 [| 24 [6 F422] Oxybaph. 

Oxybaphs. 3456 [$76] 96 | 48 | 12 2 | x ſkyath. 

Kyaths. 5184 | 864|144| 72 | 18 | 12 4 | x2 x |Concha. 

Conchas. r0363 [1728] 288 | 144| 36 | 24 | 12 | 6 | 3 | 2-1 1 Myſtrum. 

Myſtras. 20736 |3456 576 | 288 72 | 48 | 24 | 12 | CE] 4 ] 2 | 1 jCheme. 

Chemes. 25920 [4320 720 | 360 go | 60 | 3o | 25 FIRRF If I 

Cochlears. - $1840 |8640 40 406 i80| 120| 60 | 3o | is |10 | s | 21 = | 

Pints -___ 648 [ro8[ 181 9 [ar furl] 31 3 3, F_ | iT [ | 
A Table of the The Table of Georgick Meaſures compared with the Attick. | 
Georgick Mea- | | 
ſures of the | | | 
nag etinmn.} [oy ng, 
Attick. RE Seas 

Amphoras. 2 I Chous. | 

Chous. 8 4 | 1 (Choenix. | 

Choenices. 48 24 | 6 | 1 [Sextary. j 

Sextaries. 72 36 | 3. 1 3 [Rotyle. 1 

Kotyles. 96 | 48 | 12 | 2 | 1+ | 1 [Tetarton. 

Tetartons. 192 96 | 24 | 4 | 23 | 2 | 1 Joxybaph. | 

Oxybaphs. 384 192 | 48 | 8 [| s*: | 4 | 2 | 1 Kyath. | 

Ryaths. 576 288 | 72 | 2] 8 | 6] 3 | 15 | x Concha. 

Conchas. 1152 575 | 144| 24 | 16 | 12 TY 3 | 2 | 1 [Myſtrum. 

Myſtras. 2304 1152) 288| 48 | 32 | 24 py SLY BY x |Cheme, 

Chemes., 2880 1440, 360 | 60 | 4o | 30 75 74 | s | 23 [14] 1 

Cochlears. $760 2880, 720| 120| 80 | 60 | 3o| 15 | 20 gs | 33] 2 | 

Atticke Co- | 12960 5480 1620 270| 180] 1351 672 332 | 222 I14| 55 4* | 

chlears. : 

Kypſele the Kypſele, or after the Latine, Cypſele, by Scap. out of the Annotat. Schol. Ariſtoph. 
content. is reckoned for a Corn-Meaſure, and by Hunt to contain 6 Artiche Medimnos. 
Medimnus Medimnos, or Medimnus both Artick and Georgick, Suiadas, Scapula, Legat, and ſe- 


how reckoned, yeral others agree to contain 48 Choenices or 72 Sexteries, and Pollybins lib. 4. affirms 
| the 
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the Hemimedimnus to be 24, Choenices accordingly ; but becauſe the Georgich, Coenix 
was bigger than the Arricke, the Medimnus was alike proportional. 

Merretes, or Metreta, a Liquid Meaſure, rendred in Latine ſometime Cadrs, ſfome- Mctretes hay 
time Amphora, (but corruptly Amphora being another Meaſure) Legar and {ome others renared. 
make equal with the Arrickg Aedimnus, but that all other Georgick Meaſures ſhould 
be greater than the Arricke, and only the Aerreres equal, ſeems unlikely, uted Jobs 
2.6. in Engliſh there rendred a Firkin, bur how juſtly, quere. | 

Amphora, or Amphoreus , properly a Georgick Liquid Meaſure, and was half the amrhore the 
Georgickh Medimnus or Metretes, by Alſied, though Schrevelius mentions it as an Acticke Content. 
Meaſure, and faijes it contained 3 Urnes, 20 whereof made a Koman Cule. 

Modios, or Modion, both Name and Meaſure ſeem borrowed from the Latine Modios 
Modine, uſed in Mat. 5.15. Mark 4.21. Like 11. 33. ordinarily Engliſhed a Buſhel, #*ce. 
bur in quantity far lefs than the Engliſ Buſhel, Neither may the Latine 404i; and Diferent Sou 
Greek Modjos agree exactly , though each ſhould contain a like number of Sextarier, the Engliſh 
if the Sextaries be different. Alſted reckons it but 8 Atriche Coenices, that is 12 Sex- 8:1. 
taries, as in the Table above. Great Annotations 16 Settaries, and by ſome, a Pint 
leſs than our Peck. 

Chous, wrote often Chus, ſometime Choas, and confufedly Congius for a Roman Mea- Chous is c1:- 
ſure of that Name, was both Articke and Georgicke, that contained 6 Atticke Sextaries, My taken 
and this 9 Georgicke Sextaries, as molt agree, for Cougits, 

Choenix, mentioned Kev. 6.6. taken for a Meaſure ſerving a Servant with Food Chanix hy 
enough for a day, whence that ſaying of Pythagoras, Super Choenice non Sedendum, in- mich. 
rending the provident care that ſhould be taken for the furure. The Arrick Choenix 
contained by ſeveral 17 Articke Sextaries, the Georgicke Choenix 2 4 eAticke 
Sextaries, whereby the Georgicke Sextary, and by conſequence, all the leſſer Georgicke 
Meaſures are proportionally greater than the A:ricke, and accordingly the former Ta- 
bles are computed. But there are others, and of good notre too, that reckon the 
Choenix Georgicke to contain but 2 Sextaries Atticke. Some mention a Triple Choenix, By bm? is 
as Bilibral, Ouadrilibral, and Ouingquelibral. made 3 fold, 

Sextary, Sometime Xeſta, from theG reek S654, the ſixth part of an Arriche Chomr,made 2 Sextary of 
Kotyles, but the Georgicke Sextarie though bigger made bur 1 ; Georgicke Kotyle,a Meaſure what Content 
tranſlated a Pot, Mark 7.4. and though uſurped ſometimes for the Roman Meaſure of that #2» I1.nlated, 
Name, yet upon more exquiſite ſearch , queſtionable ; ſince ſome affirm 11 Arricke 
Sextaries made 12 Roman. Alſted and ſeveral others make the Arrick Sextarie contain 
half the Auguſtane Meaſure and 2 Ounces over, that is 185 Menſural. Some reckon 
ic 203, others 24.5, that is 1 + Pound, at 165 to the Pound, as 183 at125 to the 
Pound. Others will have it 13 5 7 pmts. 18gr. Troy. Some 1; Pint our Meaſure. 

Others but half a Pint, and equal to the Hebrew Log. 

Kotyle Atticke is half the Sextary. Scap. out of Dioſcorides & Heraclitus make it Ko*yic the 
equal with the Roman Hemina, and if fo, then muſt the Roman and Articke Sextaries ©%nt. 
be equal. And with Thuc, apud. Arhen, lib. 11. is made to contain 9 Menſural 
Ounces. Of the George Kotyle ſee above, with the Latines wrote Coryle. 

Tetarton, was properly a Liquid Meaſure in Latine Quartari:s, being the Quarter Tetarton wh.t 
of the Articke Sextary, but the Georgicke Sextary is 24 Georgicke Tetartons. a1l hy much, 

Oxybaph, was a Veſſel to pour Vinegar into dip Meat into at the Table, as the [_a- 0xyt-aph, 
tine Acctabulum, if Georgicke, was the Eight part of the Choenix, bur if Articke, the what the Con- 
Twelfch. _ 

Kyath, in Latine Cyathus 1 ; whereof whether Articke, or Georgicke made 1 Oxybaph, kyath h»w 
nevertheleſs in quantity proportioned to the reſpective Sextaries. A Kyath was uled much. 
at Athens for a little Drinking Cnp. 

As for the Concha, Iyſtrum and Cheme, (meaſures more Minute than the Kyath) Differences a- 
the Tables follow Alfted, Scapulus, and others, yet there are not wanting thar ſpeak of 9 the Con- 
the uncertainty of them as Meaſures, make 2 ſorts of them a greater aud a lets, and OO urn 
divide the Kyath otherwiſe than above. RO NEO 


As Malines, in his Legat, at the end of 
Lex Mercatoria, thus, Thomas his Didtionary, thus, 
” 2 Great Concha. 1 Oxybagh. = Greater Concha. 
2 Small Conchas, 1 Kyath. = Leſſer Concha. 
| 3 Great Myſtras. _ 516 Greater Myſtras, 
1 Kyath< 4 Small Myſtras. 1 Koryle —? 20 Leſſtr Myſtras. 


g Chemes. $ 20 Greater Chemes. 


lo Dragma, Cochlears. 1 Xs? 39 Leſſer Chemes. 
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The loweſt Rank in the Tableof Georgick Meaſures accompts the Number of Arricke 
Cochlears or Spoonfuls in every of the ſaid Georgick Meaſures at the rate of 2+ of the 
one for 1; of the other. And the loweſt rank in the Table of Arriche Meaſures, va- 
lues their Content with the Eng/;ſh Pint or Pound of 12 5 proportionally to r | Þþ for 
the Atticke Sextary, wherein at preſent I am beſt ſatisfied, 


A Table of Grecian Exoticke Meaſures compared with the Articke. 
Exotick Mea- 
ſures of the 
Greeks compa- Kypſcle. Med. Mod. Chous. Choen. Sext. Kot. Tetar. Oxyb, 
red with theiv 1 Achana Perſica Jonnnmnmn—3 
Atticke. 2 Metreta Syria Q tR— 
3 Artaba Perſica o I - Queer 
4 Rypro—— O L—0——0—0 
5 egyptia Artaba = O O 5 "Rr FERIOOR 
Ee . aiam O On=—— O O 
6 Meaimnus K yorius Papho © ue - : 
Collathum Syrium? 
7 4 adodios Pondicus 5 we O Z O O l 
8 Ponticus Cyprus © O 2 0 0 
9 Sabitha Syria -O O L=n— 2=——x 
IO Mares Pontius ————>——o O I I I 5. 
11 Kophinus O ". SETAE FARO" 0 5 
12 Modtos KRyprovs—————0——0 I O—3 70 
K ampſaces 7 % £ 
5 Tetarpe Laconice 5 ESO » ——_— 
I4 _ © Cf wee Sona 
Aphin— | | 
ts Þ opium 0———=0——0——0——4—0 
16 ws - O O——O— 2 r 
| Capitha 
FF | þy + 0a $ mn OT O 2 O 
18 Inion _ O O © © IRE SRn 
I9 Elenixs — O O O O O Fe OE JED] 
. 20 Gabenon = © O—O ——O-—QO—O— O-—oonne (Omen "7 
\ 
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Achana-Perſi- IT. A Perſian Corn Meaſure, as Heſychins teſtifieth, 
ca what, 2, Expreſled by Legat to contain 120 Sextarics, which is all one with 1 Aedin. 
| Metreta of Sy- us 4 Modios. | 
need | ny 3- Moſt from the Authority of Herodotus, lib. 1. pag. 49. agree the Perſian Artaba 
ca the content. WAS 3 Choentces greater than the Atricke Medimnus, And whence Hunt in his Table of © 
Grecian Liquid Meaſures ſhould make it leſs then the Merrera by 3 Chous is to me un. 
Artaba of 3. known. FHierom on Iſaiah 5. cap. writes the Egyptian Artab was 20 Modios, 


gypt the con-- 4, Equal to the Arricke Medimmus faith Legar, after the Latine wrote Cyprus. 


neotal 5. The fame Author tells us with Fannmis this Meaſure is but 3+; AModios, with 
os b- Epiphaniz: equal to the Articke Medimnus, as alſo the Median Artab. 


con'ent. 6, The Medimnus at Papho is leſs by half a Modjon than that at Salaminca, though 

Artaba of ®- both Kyprian Meaſures , | 

gypt te cvm- ,, Both the Collathum Syrium and the Pontick Aodios are counted to contain alike 

="#+ io u9s 2 5 Atticke Sextaries in our Meaſure, as ſay the Great Annotations a Peck and a Pottle, 

ſorts anZ con- Others 12 Ounces a quarter anda half more. 

hows. 8. The Pontick Cyprus after Epiphanius is 2 Modios as above. 

Collathum and qg, Sabbirha Syria, 1s accompted to contain 22 Artrick Sextaries all one as above 

Pontick N:0- 19. Mares Ponticus, Epiphamus delivers tocontain 20 Alexandrian Sextaries, which 

dos how much. 6 +. ; he C "i | be ' ; 7 

Poutick, Cy- if different from the Arrzcke, the Content above muſt be corrected accordingly. 

prus, Sabitha, 11. Kophinus, a Boetick Meaſure both of Liquid and Dry, according to Legat, con- 

Pontick Ma- rains 3 Corgios, and in our Meaſure 1 Gallon, half a Pint, 3 Ounces *, but if the 

res the rontent. Cergires be 5 Pints 14 5 Engliſh as he ſaith Kophinus muſt contain more than a Peck by 

OP the 3 Pint 3 ? Ounces, and near a Peck, if by Ccngius the Artick Chous be underſtood, 
Wherefore of the certainty, quere. 

Modios Eypri- 12. odios K yprios, or afrer the Latine Aodins Cyprizs, is reckoned to contain +» 

os the content. 17 Atticke Sextaries ; of our Meaſure by the Great Annotations, a Peck and a Pint ; by 


1.rgat, bur 14 Pints, 5 Ounces, a quarter and half, 13. Kampſacts 


OI 
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A 
13. Kampſaces, and the Tc --pe Laconice are equal, the one being 12 Sextaries, the Karapſaces 
ether 2.4 Kotyles, ſeeing 2 Kotz/es make but 1 Sextary, bur ſome make the /Canpſaces 4% Tetarpe, 


: he For, : £, therr bo 
bur 4 Sextaries. The 1erarpe Lacone ſeems to be the quarter of the Laconian Me- COnns 


rreres. DE EET $ OS > te - j a 
i4. Dadix, by Pollybins and others containeth 6 Choenices. Malizes calls it a Boerich, Dadix the 
, Content 
Mealure. 0 


15. Aphin, an «/#gyptian Meaſure, containing 4, Choenices, and of the fame capacity Aphin and 
doth Heſychirns account the To um, but with whom in uſe he faith not. dc wang their 

16. The Syrian Choentx, is ſuppoſed to be the ſame which with Fannius is ſer down ment: Syris 
at 4 Sextaries. ; : ONS the Content. - 

17. The Capitha, a Perſian Meaſure contained 2 A:tick Choenices, and the Mares was Capitha and 
equal thereto, containing 6 Kotyles, and a Boetick Meaſure, as ſome ay. Mares their 

18. 1nion, with the efgyptians, as Legat faith, was the name of a Sextarie , eva | 
which with the Alexanarians contained 276 of Oyl; as Epiphanius hath it. Bur if by "wag Dow ta- 
Pound he intend, the Roman Libra, or the Greek Mna, it mult not be taken for our 
Pound ; ſince ſome affirm neither of them weighed 1 1 Ounces Troy. _ 

19. Elenius, being the quarter of the Sextarie ſeems only another name for the Eicnius the 


Tetarton. | ; Content. 
20. Gabeinon was all one with the Oxybaph, or Aretabule. Gabenon and 
21. Alabaſtrox, contained one of their Pounds of Oyle. Alabaſtron the 
: EO - I, Contents. 
Gracian Hippsatrica! Meaſures ſeem for the moſt part to keep the Names of the Articke 99s. 
hough the Diviſi d quantities differ, in Alted thus found gs 
Meaſures, though the Diviſions and q , "—— Mhularer of the 


12 Ounces hath 2 Oxybaphs, 1 Oxybaph, 3. Kyaths. 1 Kyath 4 Myſtras. 1 My- Greeks. 


ftrum 2 Cochlears. | 


In one Ounce 8 Drams, 1 Dram 3 Scruples, G&-c. | 

Legat, out of Abſyrtus, pag. 34. and Hierocles page 35- mentions the Choe to contain Choe mentio- 
10 Ounces of Liquid Meaſure , which if Menſural, then was the Choe leſſer than the "** 5 Legat. 
Hippiatrical Kotyle, but if Ponderal equal; for he faith the Roman Menſural Pound (to | 
which the Hippiatrical Kotyle was equal) contained ſo much Oyle, as 10 Ponderal Oun- 
ces weighed, £ 

In like manner as the Meaſures, fo the Weights among the Greeks are differently to OW of af 
be taken; as they are Attick, Phyſical, Hipptatrick, Indigenital, or Exotich, Of which Meaſur _ of di. 


ſee further the following Tables and Notes on the ſame. vers forts. 
Grzcian Atticke Weights. A Table of the 
Atticke 
Pounds. Ounces. * Drams. Scruples. Lupines. Keratias. Aereolos. Graines, Minutes, w cights. 
Minas, Uncias. Drachmas. Gruymmarta. Obolos. Thermos, Siliquas. Cha!kns Sirars. Leptas. 
Greater.| 8o | 1000 | 8ooo | 24000 | 48000 | 72000 ;144000 2880404570000] 2010000 | 
Talent Leſſer. | 60 750 | 6000 | 18000 36000| $4000 [108000 21600c[432000 1512000| 
New | 123 | 100 | 300 | 600 | goo | 1800 | 3600 | 7200 | 25200 
M1na. 3 gf 
Old. | 94 | 75 | 22s | 450 | 675 | 1350 | 2700 | 5400 | 18900 
4 | —— — — 
Uncia. | 8 | 24 48 | 72 144 | 288 $76 | 2016 
Ounce, "2s: 2 NEE 
b Drachm/ 3 6 | 9 | 18 | 36 72 | 252 
Dram. oa 
c Gramma.| 2 | 3 | 6 | I2 24 | * 84 
Scruple. — at "ES ICINEELY: 
d Obolus,| 1:-| 3 | 6 a 
4 ——_— — 
Therme., 2 4 8 | 28 | 
Lupine. ' —————nnonin 
f Siliqua. | 2 4 | 14 
Keration. | 
2 Chalkus. | 2 
ELD Aereovlus, 
| h Sitar. : 
FL © 0 Graine, —— 
TY ; 
Bb Grecian 
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A Table of Grecian Phyſical Weights. 
Weights uſed by 
the Grecian HER Contiteds DE — o 
1 ;_- Dramas. ; eratias, A ; raines, inutes, 
ty rover Puchegin ego Obolos. Lupines Siliquas Chalkos. Sitars. Leptas. 
Mina. | 16 128 ; 384 | 968 , 1152 , 2304 | 4608 | 9216 | 32256 
Litra. | 12 96 | 288 | 576 | 864 | 1928 3456 | 6912 | 24192 
aa Uncia. ” | 24.4. 46 | 72 | 144 | 288 | 576 2016 
Ounce. 
Drachm. 3 s 39 | 18 36 72 252 
Dram, || 
Gramma.| 2 | 3 | 6 I2 24 84 
Scruple. —_ 
Obolus.| £- | 3 6 I2 42 
Lupine/ 2 4 8 28 
Siliqua. | 2 4 I4 
Keration. |—- 
Carobfeed.Chalkus.| 2 7 
gz2 Mreolum. 
Sitar. 32 
Graine. _ 
/ 
A Table of Grecian Hippiatrical Weights. 
Weights uſed by 
the Grecian Ounces. Denarions. Drams. Scruples. Obolos. 
Farriers. Mina. | 15 | 844 | 1123] 337 214 675 
. Litra. | I2 | 671 | 90 270 | 540 
_— Ounce. | gs | 75 | 2242 45 
Denarion.} 1 + 4 - 
LD bb Dram, 3 6 
| cc Scruple.| 2 
FI 


Notes oz the Fable. | 
a The Mnaof 100 Drachms is called Solons, Mna, becauſethought to be conſtity- 


Mna the ſorts 


bow much. ted by him, ſometime turned into Latine by Aina , often by Libra, though Libra 
| be 4 Drachms lighter ; the Roman Libra being but 96 Artick Drachms. The old 44ns 
of 75 Drachms now obſolete for Memory ſake hath found room in the Table. 
Mna of -the aa. The Phyſitians, as by Dioſcorides and Galen appears. uſed a 24na, or Pound of 
Phyſitzan. 16 Ounces, and a Litra or other Pound of 12 Ounces, conceived all one with the 
Roman Libra conſiſting of 96 Drachms as this did, and by Interpreters commonly ren! 
dred Libra, and ſeldom or never za, and ra, and Litra, as alſo Libra, commonly 
Engliſhed a Pound. 
Mna of the ' aaa. The Hippiatricks had a 24na of 15 Ounces, and a Litra of 12. 
Farriers.  _þ, Oungia, in Latine Vncia, muſt not be taken for our Ounce, but for one of their 
Ja. of hes 5 Ounces, ariſing by the diviſion of their Pound into Drams differently according to the 
gli a . 
Ounce. quantity of Drams in one Pound. 
Denarion how bb, Among the Hippeatrical Weights there was a Denarion of 4. Scruples, 5 5 
much, whereof made one of their Ounces. 
Drams the. 'c. Drachme, Drachma, and Dragma, in Greek and Latine, in Engliſh a Dram, is | 
| += and theeight part of their Ounce, whether the Pound had 12 or 16 Ounces therein. By |. 
x Alſted made to equal the German Weight Quintlein. Some call a Dram Reſolus, - 
fome Holke, from the Greek, oaun. 
cc. The Ounce Hippiatrick , that divided as well the 24#a of 15 Ounces, as the 
iTirraof 12 Ounces; had but 7: Dramsin it. 
Setuples how 4 Dram: of all ſorts were parted into 3 Scruples. A Scruple in Greek ſometime 
called. Gramma, ſometime Grammata, in Latine Scripulum, $ criptulumn, and Scrupulum. 
e. Obolus 


Ln inks 
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'e. Obo/::5, Sometim2a \\ eight, ſometime a piece of Money commonly rendred an Oclu-, 
Half-penny, becauſe al:wai?s was the half of a Scruple. our ward it 2 
{ 1ipme, In Greek 2 #07 21105, Was a Weight equal in poiſe to the Lyme, which is a Few PP 
Seed growing ina Cod like tu a Peale, and both Plant and Seed bear thar name. And ; 
7 Y Oo O = p Pi. A-" x 4 n LUPINC, the 
ſecing there are many lorrs as Pzrifon Theater of Plants, pag. 1073. which fort of Lu- #ci3ht of a 
pie 1s Meant 15 uncertain, probably, rhe Middle White, which are molt in ute, big- 5-ea. 
ger than the Yellow, and not fo big as the grear Blew, and from the nearne{s in W eight 
thereto, if not exacinels might be ſo called. 

2.88. Siligaa, in Gree, Keration, a Weight alike heavy to the Carobſced or Sweet Siliqua, hx 
Bean, common in many Countreys {ubject to the Grecian Empire. <comerime called 7c. 


Carat or Carat, from whence the word ſtill in uſe with us. Carat, whence? 
: - £ * . _ 3 wt EN 
h. Chalkos, in Latize Aereolu; and Aereolum, Aercolus was alloa piece of Braſs Mo- Cha!kos . 63th 
; : ? £ EY INUD "T; 
ney currant in Antient times among thoſe Countreys of the Grecian Dominion. Weight and 


Sitar, a Grain of Corn from Sins, Frumentum, likely to have been the Original of Cine. 
their Weight. 2 whereof made 1 Chalkgs. Sitar, what, 

þ. Lepron, from Leptos, in Latine Minutum, and Minntia, ſuppoſed to be ſome ſmall Lepton, what. 
Scale of the Rinde or Bark of ſome Tree, 3; ballanced the Sirar ; 

]. Beſides theſe in the Table of Phyſical Weights, ſome Books mention the Aſarion, 0:55; Weirches 
allowed for 2 Drams which is } of an Ounce. Alto the Exagion, wrote ſometime mentioned 5; 
Stagion, ſometime Agion, for brevity, which was the Roman Sexrula, the Sixth part [97 4ith9;s, 
of their Ounce, whereof 12 made the Litra. Likewiſe Orobzs which was a graine of a 
Wild Verch. And Phaike a Lentill, but whether Weights or no is not worth the 
Inquiry. 

1. As the other Weights are divided into leſſer Diviſions than the Obolus, fo no 
doubt but the Hippiatrick allo were, and may accordingly be done , when occaſion 
ſerves. The Obolus of all forts admitting the like ſmaller Denominations. 


Graciaz Exotick Weights. A Table of the 
| | Exotick 
\ Mentioned by YVirrivius, ſuppoſed to be the Thracian, NT Weights of the 
or Bjzantium Talent & Greeks. 
I OO 
; : | 125 >Libras 
Talents < Several mentioned by Heſychins 165 : 
| | 405 
1150 
Old "Pee. as \ . £ 2 47? : 
[ New pSrcitlian (mm) ) © of dimas. 
Alexandria 12000 1 
Aegina T | 
Corinth 5 "Oy 
Talent of < km — >Attick Drams. 
Rhodinm 4500 
Euboicum 4000 
j yr1t ; 1500} 
Mna ec Alexandria 20 } Mins 
\ Prolemaica — "ab 
Drachma Egyptia — t Obolns, 


(mn) The Sicilian Old and New Talent is thus reckoned by Legar before-mentioned, 
but Rider and another Author make them pieces of Money , and of a far ſmaller Va. 
lue, ſetafrerward among the Grecian Coines. 
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L 4. *% 
A Table of Mite——— _ 00 00 00”; 
Grecian Cones Aereolus — - OO 00 09; 
and their Va- © Obol1 - O00 OO oO... 
- > FR 
lue. Braſs Quadrans; Aſſis OO OO ©0;?, 
Aﬀarius—— _— CO 00 0024 
\ Semiobolus - _ ©O ©0 00; 
Danaces ——- CO Oo 00+ 
" Attick OO ©o OI ; 
/ , , R 4 
| Obolos* Aeginean ©O0 00 O2;"- 
Diobolus — OO ©0 02 
, 3 
: F Artick OO ©0 03. 
Triobolus ) Aeginean——— OO ©O 06 4 
| Ciſtophorus CO O00 04th; 
"Money < Silver 5 Tetrobolus —— Oo ©0 of 
Attick- _ 00 co 07* 
Drachma Aeginean — OO OL OO; 
| Siglus, Sardinian and Perſian — O29 Oo 10 
| Didrachma — OO OI 03 
Tridrachma - OO OI 104 
Attick- CO ©O2 O6 
Stater Corinthian - OO o1 O84 
| * Macedonian - 60 O02 09, 
| Attich OO 
. . Re —_ 07 o6 
Gracian < Semift aters of Darius ——— = 00 07 06 
64 | 
| Seater Ef: edt. ate 
Gold Lof Darin, — 00 15 o9 
Stater Macedonian ©7 18 04 
Stater Cizycen — — OL Ol ©0 
Tetra-Stater— 03 00 00 
\ Mna Attick: O03 02 06 
Rbegium —— OO ©0 03; 
Suins of < Leſſer Sicilian ng _—_ 7 
| Money. LOId CO 03 Og 
ht Neapolitan OO O03 09 
T1419 046 17 06 
| Talent < Euboicum—— I25 OO ©O 
Rhodium —— 140 12 C6 
| | Artick, ——_ -——187 10 00 
reater ——- 250 £O O00 
CGreater . 
Babylonian ——218 I5 ©0 
Egyptian ——250 O00 ©0 
Aeginean 
Corinebian j— hong 
t Alexanarian- -==—375 CO O00 


Mite how cal. A Mite in Latine 7dinutum and Minutia, in Greek Lepton uſed Mark 12. 42. and 

led, the Value. from thence proved to be half the Quadrant, (but not half of our Farthing) by the 
Syriack Interpreter, and Al/?-d reputed ; of the Afarion. It weighed + Barley Corn - , 
as ſome ſay, and was currant for as much as ,*,. of our Peny, but ſome will have it 


twice as much. | 
Aereolus the Aereolus, and Aereolum, ſeveral agree to be the weight of 2 Graines, and call it 
Value. Chalkos, and according to the Artick, Weight, weighed 57 of their Lepras, or Mites, 


and was valuable with .f, of our Peny, being the 36" part of their Dram , worth 
7 ; d. Sterling. 
Quadrans the The Qnadrans, commonly tranſlated a Farthing , Mat. 5. 26. Mark 12. 42. in 
Sorts andValue. Greek, xoSedvns,, by lome is taken either for the Fourth part of the Obolus, or the Aſs ; 
rot a Farthing. and ſo accordingly valued as before. The latter was the double of the ire. The 
Aſs of the Re- Aſs was the 10” part of the Roman Peny , which being 7 ; d. made the Aſs 3 d. 
mans hoy and conſequently the 4” part thereof --. 
_ , Aſſarins, or Aſſarium, Holyokes Dictionary makes the 4” part of the Aſs equal 
\ vo Tl to the Quadrans ; but Leigh makes it equal to the Aﬀſſi's it ſelf ; for he ſaith, it is the 
it how called 10 part of the Foman Peny, the 96" part of rhe Arrick Sratey that is with us but 1 *; 
ard tranſlated. Farthing. Others make it more, and fay it was 1 Farthing and an Half, which 1 ra- 
ther 
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ther iacline to, and fo have ſet it down, of old called Afr, and by the R:vins, Io, 
Mat. 10. 29. tranſlated a Farthing. Alfted likewiſe makes Af.-1:;4 worth 1 Cruciot 
or Crentter , thar is 3 Farthings Sterling, all one with the Roman Aſc, counting 40 
Creutz,eri toa Stater, Which is 2 5s. 6 4. andſo10 to the Drachmal Denary. 
Semiobolus, is *- of an A::1c>> Dram (of which below) that is 2 + Farthings our Semiobo!:.- 
Money, or © of a Feny. - Hoop anveh. 
Danaces , in Greek Adyaxn Aamnin, and Advay, Charon's Ferrinage-Piece, which the Pzraccs , w/-2 
Barbariars uſed to put into the Mouths of Dead Perſons to pay C/2c2 for their .Car- ny ; or age 
riage over the River Sryx into the Elifran Fields. If it be an Obolus as Lucian calls it, 1..;2 p ar. 
it is worth 1 © d. our Money. But if of the fame weight which the Greek and Arabian : 
Writers call the Arabian Danich, weighing 3 of an Obolus, 1s 5 of a Peny, that is 3 9, 
and — of a Farthing our Money. 6 | 
Obolz:, is twofold, the Attick which is < of their Dram in Value with us r *. 4, the Obolusthe va- 
Aeginean almoſt double the other, Viz. 2 d. and +; of a Peny. Holyoke thinks Obol;ss 14? > why [8 
came from Obe!os, which ſometimes ſignified a Dare uſed in War, as being ſtamped Called, 
with the like Form: Or was ſo called from the Oblong Form thereof, or from the 
Image of fome Obclick, or Spire coined thereon. 


Diobolus, was | of the Artick Dram, or double the Attick Obolus, and had on the _ haw 
ftamped, the 


one ſide Fupitcrs Face, and on the other an Owle. Fog 
Triobolus, was both Arricke and Aeginear , that juſt ; Dram, the other 3 Aeginean - _ - 
Obol:, that is 6 }, d. in Value. x 


Cijtophorns, 1o called from the Form of a Cofer or Cheſt thereon, valued in Engliſh Ciſtophorus 
Money 4 ! 4. and a quarter of a Farthing, by Holyole and otners who ſet not #9» /lamped, 


down the weight thereof. tne Valae. 
Tetrobolus, had Fupiters Face on the one fide, and 2 Owles on the other, contained Tetrovolus th- 


4 Oboli, or * of the Attick Dram, worth with us 5 d. | Value, what 
Drachma, or Drachme, uſed Luke 15. 8, 9. Sometime Arguris , in Engliſh a Dram, een norwrag 
Ats 19. 19. a Silverling, a Piece of Money common with the Athenians, bearing the x,res. $1rts 
Image of 1inerva's Candle burning , in weight 4 of an Ounce, and accordingly va- and Valuzs. : 
lved at 7 © d. Sterling at the rate of 5 s. Sterling the Ounce. This was called the 7: Inge 


 Attick Drachme, and was all one as very many conceive with the Roman Peny, The #*e7222. 


Aeginean. Dram Was heavier, and fo worth more the weight 1 ; 5 Atrick, Value 12 54. 


Enzliſh. 
Siglus, was of Exotick Extract, and weighed 1; 5 or 4 Attick Scruples, may be Signs the 


valued at 1o 4, Val: 2 
Didrachmum, called alſo by the Athenians Bons, or Boos, becauſe tliere was an Didrachmum 


Ox ſtamped thereon, whence the Proverb, Bos in Lingita, as the Engtiſh, The Angels "® /famped 
blind their eyes, applyed to them that are bribed to ſpeak , or blinded in Judgment —— ———— 
Yes, Appiy ". "O0n P , 5 ? Proverbs 
equal to 2 Drams, OT , their Silver Stater, and was 4 of our Ounce Troy, and worth > 
15. 34, all one with the |Hebrew} Bekah, paid by the Jews to the Sanctuary, and 
Temple, till Ceſar changed it into Tribute-Money for his own Cofers, Mat. 17. 24. Didrachmum 
and afterwards by Vertue of a Decree made by Yeſpaſran paid rowards the Roma: ng by 
Capitol. ; 
"FR was 3 Drams Attich, and valued with us accordingly. Tridrachmum 
Stater of Silver, was either Attick, having on the one {fide Ainerva's Head , and an **: Vale. 
Owle on the other, worth with us 2.5. 6 4. weighing - Ounce ; Or Corinthian, which On 
was not full 3 Attick Drams and worth but 15. 8 } d. Or Macedonian, which was big- ns ge 
ger than either, and worth 2s. 9 ' d. The Artich Stater was double the Didrachmunr, $1:s, 
and fo ſerved for Tribute-Money both for Chriſt and Perer, Matth. 17. 27. and is EH 
ſometimes called the Tetradrachmum, becauſe it contained 4 Drams. Tetradracli- 
The Semiſtater of Gold, both the Common Arrick, and that of Darizs Coine are gm - 
reckoned equal either of them 1 5, valuable with us, 7s, 6 4. Gold thel/alus 
The Starers alſo in Weight equal 2 Drams of our Troy Weight, or 55 worth 15 s, Staters the 
That of Dariws is reported to have the Image of Sagitarins thereon. S9:ts and 
The Macedonian Stater weighed of Attick Weights 25. 2 0b. 2 Silig. werth propor- Megs <3 
tionally with us 18 s. 4 4. = Tote fnry 
The Stater of Cizycen or Cizycw, a City in Greece 2 5-5 Attick , was valuable in Clnvocd -. 
Sterling Money at 1 1. 15. od. 
The Tetraſtater, ſeems to ſome no piece of Coine, but ſignifies only Four Staters, Tetra S:atcr. 
worth 3 1. Sterling. 
na Attick, containing 100 Drams , 96 whereof being equal to the Pornd T MY, Attics nz 
make the whole 44 in Silver at the rate as worth with us 3/1. 25. 64. hnw :muc' in 
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Talcits 5:2 T alents of the Leſſer ſort, and improperly fo called, ſeem to me rather Pieces, than 

2% Sums of Money. That of Khegium a Town in /taly, currant in Crecre, was in Value 

FE bur 3 * d. of the New and Old Sicilian Talents, the Old was doubie the New, and 
the biggeſt worth no more than that of Naples, to wit 3s. 94. Eng!iiſh Money. 

7:2 $9/t; ans Talents of the Greater ſorr, and indeed deſerving that name, were divers as before 


- noted with their reſpeCtive Value in our Silver Money, according to their weight of 
the trick Drams to which they are compared , being lome of them Exorick as here 
followeth. 

K. Es. 
Syrian 1500} EI 7+) 
Euboicum . 4000 a # | 
Rhodes - 4500 | 46 10; 
Arttich Leſs —— —— 6000 9 T3 | 
Babylon 7000 >Drams Atticki 72 11 >Trey- 
Arttich Great | 
dS 8000 83 4 | 
Aegine I 0000 $943 | 
Alexandria —1 2000. i25 © | 


Geadadbenk The Third and laſt fort of the Ancients whoſe Geodeticks are to be ſeen, are the 
of the Latines Latines, and their Succeſſors the Romans. 
and Romans. Alfted fits us with Tables for the Long and Superficial Meaſures, and another which 
—_— of the he calls Geometrical ; wherein the main differences berween the other Long Meaſures, 
_ and theſe are about the Mile and Furlong. A Fourth Table alſo he hath for diviſion 
of the Inch, all which here follow. 


A Table of the Latine Long Meaſures. 
Long Meaſures 
of the Latines. Furlones Decemredet. Paſſes.” Stepe. Cuhits. Palmipede*, Feet. Palmes. Inches. Dig t-. 
Mile | & 590 | 1009 j 2000 | 33333 4000 | 5000 | 20000 | 60000 | 80000 | 
a Furlong.| 62 | I25 | 250 | 4165 $00. | 625 | 2500 7500 | 10000 
Decempede.' 2 | 4 62 = 10 | 40 120 | 160 
b Paſs. 2 - . 5 | 20 6 |} 80 
Step. T3 1 -Þ 2 | IO 30 | 40 
#1 c Cubit. | 14 I- 6 18 | 24 
j Palmipede.| 15 5 Is | 20 
#i d Foot. | 4 =. 3-M 
| if; — 
| | e Palme. 3 | 4 
| f Inch. | 12 
= 
h 
A Table of the E atine Superficial Land-Meaſures. 
Meaſures for | | t 
Land uſed with Centuries.  Jugera., Modes. Verſes, Climes. Ads. Feet. 
the Latines. —— 
mw] 6 | © 800 I152 3200 | 24000 [11520000 
z Centurie. IOO 200 288 800 | 6000 | 2880000 
Jugerum. 2 235 8 | 60 28800 
2 Mode. | zz: 4 | 30 | 14400 
[1 Verſe. 27 | 20L | 2ntoe 
m Clime. | 74 3600 
l | "EB 
n AR. | 480 | 


Latine 


rt |. 


. than 
Value 
7, and 


defore 
ht of 
; here 


> the 


hich 
Jres, ; 
ifion © 
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7 atize Geometrical-Meaſures. A Table of the 
Long Meaſures 
Miles. Furlongs. Cubits. Feet. Palmes. Digits, Graines. of — yr ry 
| uſed on ſpecia 
Paraſang, ar 3 l 3- I 2C90 I8G00 7 20009 | 288CwoO | 17200cC0O | pane of 
Schoone, I———— | —— 
Mile. E- 9 | 4990 | 60Cco 24000 | $6299 | 575009 | 
aa Furlong. | 400 600 | 2400 | $500 | $7999 
Cubit. | $4 | EW | 144 
Foot. | $40 | 96 (| 
Palme. | 4 | 24 
Digit. | 
hh 
The Diviſion of an Tzch. A Table of the 
Diviſion of the 
Drams. Scruples. Obolos. Siliquas. Points. Minutes. Moments. mr as 
— 2 ted; 
rnch. | 5. j M0: 4 ERS 288 576 | 1152 | 
£2 Drain. | 3 | «+ WM 35 72 | 144 | 
Scruple. 2 [4 12 24 | 48 | 
Obolus. | 3 6 I2 | 24 
Siliqua. 2 4 | 
Point, 2 | 4 
Minute. | 2 


— — 


a. aa. Hereby it ſeemeth the Latines had 2 forts of Miles, viz. The Common con- 34les of 2 
fiſting of 8 Furlongs, every Furlong 625 Feet, that is 5000 Feet in the Mile ; and a ſorts. 
Mile called Geometrical , or uſed in accompt upon Special Occaſions, conſiſting of 
10 Furlongs, every Furlong 600 Feer which made the Mile 6000 Feer, In the firſt 
reckoning the Mile was ſhorter, and the Furlong longer than in the ſecond AMilliare, Whence the 


or Milliariumin the Latine for a Mile came from Mille ICOO, as was {aid before. word. 
Of the Paraſang or Schoeve, Furlong, Pace and Cubit, lee before in the Hebrew and ps nrrvhg and 
. Cr OCNn. 
Greek Mealures. = _ 


b. A Decempede, ſome call a Perch, but becauſe they agree it was but 10 Feet pecempede 
long, and fo ſignified by the very name ; 1t cannot be taken for our Perch, which is the lenzth. 

6 , Feet longer, as before. Some mention a Decempede of 12 Feet. | 
c. A Step, in Latine, Greſſus, and Gradus, here taken for half a Paſs, or 2 + Feet, Paccs and 
and not to be Engliſhed a Degree, which terme is moſt proper for the 360" part of a pcs ar wig 
Circle. Alſted counts upon 3 forts of Paces or Paſſes, each of a double difference, *"* *"=** 


thus. 
hs Feet. Palmes. 


Simple ? | &3 8. 
of the firſt difference \ or 
Double \ 4 g 16, 
Simple } : : 2; t0. This the Gaze, or Step, 
of the ſecond difference or 
Double \ 5 20. This the Pace Ceomerrica!. 
Simple t 3 CE q I12 


of the third diflerence 
Double \ 6 $ { 24 


That double of the firſt difference be called Ulna Commuis, or the Common Ell, Ulna the forte: 
to diflerence it from the Cubic of 1 -- Feet, which he lomerime calls V/14. The double 
of the third difference he calls Vlza agreſtis, ſex Orgyia, the Countrey Ell or Fathom, 


A. A 
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Palmipes, the dA, A Palmipes may be ſeen before in the Greek Py gon, the Zatine Name ſhews the 
LERgh.- Content thereof. 

Foot of the ce. To what hath been ſaid already on the Hebrew Pagnam and Greek, Pos, may be 
Latines and added, that little difference with any certainty being obſerved. the Xomarn or Zatine Pe 
Romans. may be parallel'd with the Engliſh Foot. The Komans called their Foor {fometimes 
how called. a Pound, and 2 Foot Dupondinm , and divided ſeveral of their Land Mealures intg 


The parts 1.2 parts called Unchie, or Inches, of which below at g, and ſuch Inch into 24 Scruples, 
thered. uſing like Names as for Weights. 

Pa'mes of 7 Palmes are of 2 forts, though but one ſet in the Tables, a Greater anſwering to 
2 ſoits. the Hebrew Zereth, and Greek Spithame, containing 3 Leſſer Palmes or 1 2 Digits, The 


Leſſer Palme which is placed in the Table contains 4 Digics anſwerable to the Hebrew 


Tophach, and Greek Paleſte. 
Inch how much g. gg. And Inch in Latine, Pollex, rendred ſometimes a Thumb, becauſe ma 


the names times of the fame breadth, equal to a Digit or Fingers breadth, and a third parc of a 


thereof. Digit; The partsof which Inch follow in the 4"* foregoing Table into Imaginary Mo- 
_—_— oper ments Uncia, when relating to Meaſure is tranſlated an Inch, when to weight an 
renaiede Ounce, ſometime wrote Oxrcia, but whether corruptly, or that it contains 3 Digits 


or 2 Thumbs, making thereby 1 Thumb or Inch, 1 + Digit , as /42/ires and Thomas 
ſay, is further to be queried. Yide plus atkonthe parts of the Jugerum. 
h. hh, A Digit or Fingers breadth, anſwering to the Greek Dattyle, and Hebrew 


Digit, the 

Lengrh. Etſbang is there ſpoken of , and here in the Geometrical Table made to contain 6 
Graines; but in the upper Table to be reckoned only the breadth of 4. Graines of 
Parley. 

Saltus how ta- #4. Saltus, Sometime taken for a Grove or Foreſt, here for a piece of Land, 4 Centu- 

hen. ries, or 400 Jugera, every Centurie being 1co Fugers. | 

Jugerum, the þ, FJugerum, commonly tranſlated an Acre, muſt alwaies be underſtood for the Poman 

Conrent. and not Engliſh Acre, being far larger as containing 28800 Square Feet in the Area 


thereof ariſing from the Multiplication of 240 Feet in length, and 120 in breadth, 


Greater than When as the Engliſh Acre containeth but 2640 Feet, which 1s the Product of 160 Pecks 


the Engliſh multiplyed by 16 ; the Feet in one Perch as before was declared. Alſted divides the 
Acre, ' Roman FJuger into 12 parts which he calls Inches, and: every Inch into 5 parts, as 
followeth. 

= Q > 

& © NF 

0 3 I. 5 © &. Y 3 

A Table of the Inches. Semiunc1as.S111quas.Sextulas.Drams.Semiſ:xtulas.Scrupl.Obolos. 23 © 

Roman Juger | —— 
divided. by Joger. | I2 | 24 48 | 72 | ts 144 | 288 | $76 L248 | I20 | 2H 
Alſted. inch. | 2 4 | 6 | 8 12 | 24 | 48 60 | 40 | 2400 
Semiuncia.| 2 3 | 4 6 | I2 | 24 40 | Zo | 1200 

o Siliqua. | $5 | 2 3 | 6 | I2 30 | 20 | 600 

Sextula,| 1: 2 | 4 | - 20 | 20 | 400 

- —— 

Dram. 17 3 £ 6 20 | Is 300 

Semiſextula.| 2 4 20 | 10 .200 
Scruple.| 2 | 10 | 10 |. 100 | 

wY Obolus, | =y | 5 = 50 

Ty —— — 

=» 

FF Mi 

5 

7 

2 


Modus how 1. Modus is half a Tugers called often Aitns quadratus, containing 14.400 Feet 
called the Con- Square, and was fo called from the Square Form thereof, being every way 120 


tent. 
Feet. 

Verſus, the m. Verſus, uſed by Pliny for a Square Plot of Ground 100 Feet every way. 

Content 7. Clima, for the Hebrew Noph. 


—_ how 0. An AR, called Attus Minimus, the leaſt or leſſer Ac, for diſtintion from At 
AR how called quadratus, which is 30 times bigger than this leſſer AQ, that a Square, and chis an Oblong 
/: C-nrent. or Long Square, oneſide whereof was 4, and the other 120 Feet, or proportionally 1o, 


that the Area might be 480 Feet, Koman 


Part |, 
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Chap. I. 1O1 
Roman Capacious Meaſures. Capacious Mea: 
ſures of the 
Dry Common Liquid. Romans. 
/\ 

JAodins. Sextary. Cule. 
Modiolus. Hemin. Amphora. 

Acet able. Urne. 

Cyath, Congins. 

Ligula, Quart ary. 


A Table of the 
Roman Con- 
cave Mealures: 


The Table of Roman Dry and Liquid Meaſures, 


Amntvas.Urnes Modine Convies. Madiolos Serraries, ”eminas Quartaries. Acerahles Cyarths. Lignlas. 


+ 


— — 


Cule. 20 | 4© o0 | ioc] 240 g0u j L929 3840 | 7960 | 11520 | 40.80 
" Amphora. #1 4 | 9 I2 48 | gs 192 384 | 575 | 2304 
: Urne.| 1+ 2 6 24 | 48 96 192 | 288 | 1152 

" Modius 2 a | 32 64 128 | 192 | 753 

" 5 - | x2 24 4b 72 | 288 

; Modiolus.| 4+ --Þ I6 32 48 192 
Sextaric. 2 4 8 | I2 "ab 

Hemina |. 2 473 6 24 

Quartarie.| 2 | 3 12 

Acetable.| 1: 6 

Cyath. | 4 


4. Culeus, and ſometime Coleus, Culeum and Culleaum , in Latine taken alſo for a Cule how t4- 
Sack, or ſuch like, wherein Parricides were wont to be put, and fo caſt into the hen. 
River Tyber, by the Old f the Romans. Some mention Doleum, and fay it con- 7,4" ment of 

ory. OF 0 LEN v Y Parricides. 
rained a Cule and an Half, | Polms che 

b. Amphera, {ome ſay was of a Cubick Form, and therefore called Quadrantal. Content. 

c. Urna. Scnnertus in his Inſtitutions of Phyſick, lib. 5. par. 3. ſett. 1. cap. 4. affirms Amphora bow 
tobe + the Italian, + of the Attick Amphora , making thereby the Greek half as big g_ Ds 
again as the Italian Am hora. © tent] P 

d. Modius, Engliſhed a Buſhel , was ſpoken to among the Greek, Meaſures , but Modius Vic 
whereas there it was made to contain 12 Aztrick Sextaries, here, upon the Authority of antea. 
Holyoke, Legat, and others, it is made of 16 Roman Sextaries. | 

e. Congius, was of alike number of Roman Sextaries as the Greek Chous, of Atticke Congius the 
Sextaries, which may be the Reaſon why they are ſometime taken the one for the £m 
word were needleſs for other. , : | 

f. Modiolus, mentioned in Plautus, but without mention of its capacity, yet Alſted rags 
makes it the Quarter part of their 440dizs,a diminitive of Modizs, the very word be- 10. 
ſpeaks it, and leſs than theSemi- 440dizs, or Half Buſhel very probably, or elle another Modius, ; 
the ſame. xtary the 

g. The Sextary, and ſo downward to the Cyath are divided alike to the Atrick Mea- Sorts. 
ſures. This Sextary was called [talicus Sextarins, tO difference it from the Greek Sex- 
tarie, and allo Urbicus. q. d. the City Sextarie , with reſpect ro Sextarius Caſtrenſis, 
which was a Sextarie uſed in the Atty, and double to the other. 

h. Hemina is ſometime called Cotyla, and Cotyla Romana, Alſted mentions Cotyla Hemina hyw 
Tralica, which he faith is 12 Menſural Ounces, this ſeems to be ſome New, and not the cal. 
Old, which himſelf reckons bur at 9 

/. Berween the C 'yath and Ligula, Sennertus placeth a Muſtrum, which he calls a Com- Muſtrum of 
mon little Spoone, containing half a Cyath, as the Greek Concha, and may not be con- Scnaertus, 


founded with the Greek Myſtrum. | 
k. Ligula, a Lingel, aslome Engliſh it, rather a Spoon or Cochlear, of which Scxnertus Ligula what, 


makes 4 ſorts, 
The 


Modiol us the 


Dd 
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The Sorts. The Leaſt containing—o + Z of a thing of a middle Weight. 
The next bigger I 3. 
The Great I +Z0r 25. 
The Greateſt ————0 <5. 


This Ligula then may be reckoned for the Arrick 1yſtrum, for as 4 of them made 

one Kyath, 1o 4 Ligulas make one Roman Cyath. 
Roman Mea- Sennertus before named accompts the Content of the Roman Meaſures by Weight of 
ſures ther ac- Oyle, Wine, or Water, and Honey, as followeth, ſave only I have proportioned the 
_—y ”7cy Weight of the Ligula according to the former Table, at the rate of -; of the Cyarh, and 
OE have inſerted the 2fodirvs and Modjolus, which being dry Meaſures, Sernertys omitteth, 


ennertus. 
f Malines, p. 29. of his Lex Mercatoria ſaies the Romans did accompt 10 5 Ponderal for 
12 5 Menſural, and ſo the Sextarie at 185 ſhould be 21 -: and not 21 + as is there ler, 
Oyle. Wine or Water. Honey. 
6 53 I 533 D535 
Cule, 1440 © © 1600 0 0 0-——2160 00o0o } 
Amphora. — #72 © © oO 0 0-— 108000 
Urne— —— — 36 © © 40 O © &— $4000 
Adodins, —— 24 0 -— 26 8& 0 0-— 36000 | 
Congins, 9 0 0—— 10 O00 ©&H— 1360 0 | 
Aodjolus, — 6&6 ©O 0=— 6 8ÞBo 0o-— 9o0oo0o 5 
Sextarie —— 16 © 1 $80 o-— 2300 -cat 12 per jb 
Hemina. oO 9 0 O 10 © ©-— I 1 4 © 
Hartary — OO 4 4 O 5 0 0-—— 0o660 | 
Acetable. — o2 2—— o©o 2 4 0— 0©3 3 0 
Cyath.- Oo 1 4—— © I 5 I— o220 | 
AMuſtrum, —_ © 0 6— © 06 2-— o©o11lo | 
Ligula. 00 Z—<— ©O 031— oo4ql; |! 
A Tale of The Table of Romany Weights, 
Rar: un 
Weights. : Bn : : 
, Minas. LibracUncias.Semiun Duellas.Sicilicas Sextulas,Denarios. Drams. Quinars. Scruples. Qnadr. Sext. Obol. Siliq. - Grainez, 


Talent.| 75 |152 I 500 3000 450060009000 10500 , 72000| 21000 35000 (42000 63000 | 72000 [2160001854000 


—  —_— 


- 
——— 


Mina.| 15 20 | 40 | 60 | 80 |120| 140 | 160 |' 280 | 480 | 560 240 | 960 | 2880 | 11820 


Libra.| 12 24 | 36 48 | 72 | 84 | 96 | 168 | 288 | 336 504 | 575 | 1728 | 6912 


A 


Uncia| 2 | 3 | 4 | s 7 


2 14 | 24 | 28 - 42 | 48 144 | 576. 


| 
| 
| 
ſy 68 15148 24 | 4 7 
| 
| 
| 


: | 12 | 14 : 2r | 24 | 72 | 288 

Duella.| 14 | 2 24. 24 47 8 | 94 b- | 16 48 192 
Sicilicum. 32 | 32 2 $33 1-6 7 10; 12 35 144 
Sextula.| 15 15 +} 4 43 7 | 8 | 24 96 

: Denarius.' 15 2 . | 33 " 65. 202 822 


Dram: 1 | 3. | 3: $+ | 6 | -18-|[-72 


Scruple IL 1 3. 2 6 
OY. ad 24 
Quadrans. 17 1.5 55 | 224 
h 
x 3 
Sextans, - 33 135 


7 — 


1t ], 


made 


at of 
| the 

and 
teth, 
| for 
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a. Libra called alſo As, by Tranſlators commonly rendred a Pound, was divided Roman Libra 
into 12 Ounces, and for every number of Ounces under 1 2, a Proper Name uſed, As, #2» called and 
at 


vided. 

Deunt&—— = 
Dextans and Decunx. dy | 
Dodrans ig 

* * Bes, Beſlis, and of old Des. DES WT 
Seprunx. SE EE: _ 
Semis, Semifſis, Semiſſ1us, Selibra, and Simbella, ———— 5s Ounces; 
Quincunx. Fi ; | 
Triens. > ms 
Quadrans, and Triunx.— ———_ Re 
SEXtans NEE SPE, 
Uncia. js —_— 


Aalines, p. 24. of his Lex Mercatoria, divides Ponds, which he calls the Old Pound 7h Diviſion of 


of the Romans, into Pondus by 
Malines. 


64 Denarios. 
128 Quinarios. 
256 Seſtertios. 
640 Aﬀes. 

1280 Semilibella's 
2560 Teruncios. 


AReaſonis wanting why py, makes the Roman Libra of 12 5 but 10 ; 3 Troy, ſince Legat co n;s 
if he reckon by the Number of Graines (the Original of Weights) at 5760 Graines of nd. © 
Afſize in the Pound Troy ; it can be but 1o 5 juſt; for 10 times 6912 the Graines in a 
Roman Pound, and 12 times 5760 are equal. But if hecount the {þ Troy at 7680 Graines 
according tothe Statute at 32 Graines of Wheat to a Penny Weight, the Troy Pounds 
will be 13-5 5 Roman. | 

*+* Bes, is the Mark Weight, two thirds of the Pound, Malines p. 24. aforeſaid Bs, how di- 
makes the Bes, or old Mark of the Romans to be divided into. vided. 


16 Loot, or Tetradrams. 
23; Tridrams. | 
32 Didrams. 
64 Drams. 
96 Obolos, or Treobolas. 

123 Triobulos. 

384 Obolos. 

768 Miobolos. 

3840 Moments. 


b. Semiuncia, or the Half Ounce is ſometimes called Afarion, and Aſarins, and by Semiuncia ns 


Alfted, Lotho, anſwering toa Germaine Weight of that Name. called. 


c. Duella, being double to the Weight of the Sextula is ſometimes called Bine _— how 
mMmucn. 


Sextulg. 
d. Sicilicum, or Sicilicns, and by Abbreviation Sicl«s is ; of an Ounce. Sicilicum how 


e. Sextula, uſed promiſcuouſly with Sextans, and underſtood by [mport of the 7c. 
Sextula uſed 


Name to be the Sixth part. . 1 for Sextans 
f. Denarius, a Peny-weight, the ſeventh part of the Ounce, whether uſed to weigh he,arius the 

any thing but Money as other the Diviſions thereof, ſomewhat queſtionable, See among 19:;4. 

the Money. A!ed compares the Drachmal Denarins to the German Weight Quintlein. Quivar both 


. Ou he Penyweight, and a piece of Money ſer afterward among '**/4t and 
g. Quinar was half the Peny weight, p y "So 


ww 


the Roman Coines. 
*, Between the Quinar and Scruple , ſome mention a Weight called Tremiſſis , con- Tremiſſis how 
taining 32 Graines, being the 1 8” part of the Ounce. | much. 
h. Quadrans, here is , of the Peny weight , and fo called Q:adrans Denarii to di- guadrans 
ſtinguiſh'ic from —_ Libre, which was 3 5. what. 
{. Sextans , Called Sextans Denarii to difference it from Sextans Libre, was the ſixth $cx+2n5 the 
part of the Peny-weight , and ſometime called Sextula. ; : woight theresf. 
k Obolus, or Half a Scruple, called ſometimes Simplium , weigheth 12 Graines. If obolus hw 


there be another Obolus, as fome {ay, which was the third part of a Q-/2ar, it leems : _— F 
Ic F217 there. 
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It ſeems to be a Piece of Coine, and imuſt weigh 13 + Graines, and ſo is all one with the 
Sextans, according to the Tabulary Diviſion; yet this ſort of Obolus, they make to con- 
tain but 10 Graines. 
Cerates how Berween the Obolus and the S:/iqua, ſome mention a Cerates, which they ſay contains 
much. 6 Graines, and ſo is = the Obolxs, or :. of the Scruple. 
or ng BY Roman DMonies and their Engliſh V alues. 
and their Va- 
lues, before the : [. s. d. 
tranſlation of "Sextula, = Unciz. ——. _ 00 00 00, 
the Imperial Semiuncia, + Unciz. — 00 ©0 002. 
Seat. Uncia, :.- Aſſis _ — 00 OO 00; 
Lef than Sextans, + Aſſis. - CO O00 00+ 
Ke ws» Quadrans. 
TO Triunx. + Aﬀſis.—— OO ©O 00,7}, 
Teruntius. 
Triens, ; Aﬀſis.——-———————— oo co 00! 
{ Semiſſis, ; AſſiS———--——— —— oo oo 00! 
Braſs < As, or Libra, ;*, Denarjj. OO OO Oo } 
\ Decuſlis, 10 Aﬀes. 00 co 07! 
| Viceſfis, 20 - OO OI 03 
| Triceſſis, 30 OO OI 102 
| Greater | Quadraceſſis, 40 - — CO 02 06 
| char the 2 Quinquaceſſis, FO OO 03 Ol 4 
AS. Sexaceſſis, 6o — OO 03 Og 
Septuaceſſis. 70— - — OO 04 04. 
Octaceſlis, 80 | —— 00 05 00 
- e Money before Nonaceſiis, 9O —— 7c 
the tranſlati- 4 ws 100 4 - OO 06 03 
on of the Im- ; . eruntius, ;*-- Denarij ©O ©O 00, 
or Seat 0] Nummt | <.mbella, + Libellz: 00 00 002 
| Bizantium. org - Denarij — O0 09 00} 
. us, + Denari ——_ 0 a a7 
| Silver , % \} Seſtertius, 2 + Aﬀes ©! as on 7 
| Victoriatus ? , .- 
= | Quinarius b s Denarh. a 
= Nummuli ! Bigatus — — OO ©0 07 
S< Donarius New, 10 Aﬀes, ; $.-——— oo ov 07 £ 
& LOI, 45 5.— — OO oo 084 
Tremiſſis, or Golden Triens —— OO 05 00 
| Semiſſis, or Golden Drachmal——.— os 07 06 
Gold -  )Imperatorius OO I5 ©0 
Amient , or Conſularis—— -——— ©O 17 01 3 
"+ ay Braſs —— Follis. im _—. Z 
Coines it : : O CO of; 
ofter Afoney after ciliaua, or 5 Cfr2tium Simple———— oo oo of 
the Im- the tranſla- | Silver 149 ? Ceratium Magnum OO O0 074+ 
perial | tion of the < Milliarifum— —— OO OI 03 ; 
__ ' Imperial Seat Conſtantines Piece — ©0 08 06< 
* coByzantium Valencinians Piece — —— OO 10 00 
| | Gold ———< Semilſhs, or Half Piece. — OO 05 00 
Triens, or -} of that Piece-. — 0 03 04 
! Scruple, or ; of that Piece— OO O02 06 
 Quadrantes. Scſterti 3s. 
_ Sportula, containing 100, or 10 ©O Or 067. 
of Ih. Libra, a Pound of 96 Drams 03 00 00 
bs, Roman Sums of Money, — Seſtertium (in the eater Gender) 
ONT containing 1000 Seſftertios>—— o7 16 03 


(in the Maſculine Gender.) 
Talent, containing 24 Seſtertias , or 
6000 Denarios. — 1 $7 


art |, 


11th the 
to COn- 


ontains 


t - +, wa 
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the People, See Selden's Hiftory of Tythes, Lg 4 Þ. 37» 38. 
e 
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The Braſs Uncra, miſprinted in Rider, at ,', Afſs, for -. part of 3 Farthings cannot Rider mijprin 
be '. of our Peny, counting 4 Cees to a Farthing as thedoth ted. 
Coallois As, ar ob. q. for vv. qa. for As being the 10" part of the Denariu- muſt be 
2 Farrhings, 1c times 3 making 3o Farthings which is 7 5 4. the value of the Denarius. 
To the krals As was the Silver Libella equal in value. 
Obolus, being ' of the Roman Peny, is called by Celſus; Sextans: Obolus. how 
Seſteriius, Engliſhed a Se/tcrtian was 4 of the Roman Peny , and being of the «allied. 
Maſculine Gender was difterenced from the other being of the Neuter Genaer, and in p ononumgy 20 
cc: Cr 


Numbring by theſe Se/tertias thele 3 Rules are to be obſerved. FO 


t. If che Numeral Noun agree in Caſe, Gender and Number with the Seſtertian ; it iig- 
nitech barely juſt ſo much as was pronounced, as Decem Seſtertii is 10 Seſtertians. 

2 If the Numeral Noun of another Caſe be joyned with the Genitive Caſe Flural 
of SeFertius: It noterh ſo many Thouſands, as Decem Sefftertiiim (for Seftertio- 
744m) is Ten Thouſand Seftertians. 

3. Ifan Aaverb be put without any Numeral joyned, as Decies, Vigeſies, &c. or 
joyned with Seſterriim the Genitive Caſe Plural; there is mdenon by it ſo many 
Hundred Thouſand, as Decies Seſtertiuym, is Ten Hundred Thouſand Seftertians. 

Alſted delivers it thus. 

From 1 Seſtertian to 1000 in the Maſculine Gender, as Unus Seſtertins, Decem 
Seftertii, &c. is 1 Seſtertian, lo Seſtertians. | 

From 1000 to 100000 in the Neuter Gender and Plural Number, as Singula Seftertia 
1000 Seſtertians, Bina Seſtertia, 2000 Seſtertians, &c. 

From 1co000 upward, all expreſſed adverbially and in the Genitive Plural, as Seme! 
Seftertiam 100000, Decies Seſtertiam loovo0000, & Cc. 


Viftoriatus was ſo called, becauſe ſtamped with the Image of Yi&ory, and Quinarius Viforiatus 


becauſe equal in value to 5 Braſs ſes, or Half the Denariue. how ſtamped. 
Bigatus, ſome call Quadratus, had the Print of a Cart or Chariot on it, and was of ON how 

4 b HC), 
value equal with Denaris. Whats, the 


Denarins, q. ſ. Dena eris, becaule it contained 10 Aſſes, rendred a Peny, Mar. 18. p;jnt ant va 
28, and 22, 19. at the old rate was } ofan Ounce, and at the New +, and at this rate /e. 
all the other Coines are valued in the Table. This is ſometime called the Drachmal Denarius, the 
Dexary for diſtiattion fake. Some make 3 ſorts of Pence, the heavier weighing 1 : = 
Artick, Dram, the Meane of 1 Dram, and the Leaſt lighter than 1 Dram by -..*. of an * 
Ounce, or thereabouts. Some ſay one was + of the Roman Uncia, the Mean *, and the 
Lighter '. Budeus makes the Arrick Dram and Roman Peny of the ſame Weight and 
worth, wherewith moſt agree, and accordingly each in the foregoing Tables are valued 
at 7 © d. after 5 5. the Ounce. 

The Golden Denarius mentioned in Holyoke at 2 5. 4 4d. Sterling I have omitted ; as Golden Dena- 
not ſatisfied in the Weight, nor certain of ſuch a Coine. r1us, 

The Golden Amient, ſeems the Eldeſt and Greateſt, a Piece Coined by the Corſuls, amient hs 


therefore called Conſularis, weighed 2 5 Drams. called, 
The /mperatorius, or Pieceof the Emperors Coine 2 Drams. Imperatorius. 
The Drachmal 1 Dram, and the Triens = of the Imperatorius. Packont 


After Conſtantine removed his Seat to Bizantium, now called Conſtantinople, a City 


after his own Name; we read of Fol/is in Euſebins , a Braſs Piece, as Lamprid, or of Follis, what 
Iron, as Enſtathius ſaith, fo called becauſe it repreſented a Leaf in Latine Folium, and wh; ſo called, 


was ,*.. of the Silver Simple $i/iqua. 
The Silver Ciliqua or Ceratium was double, The Simple + of the Miliariſmm, ©... of 6 


valued 5 d. The Great called Cerates, 1 Dram equal to the Peny 7 ; 4. ſorts. 


Millariſium, weighed 2 Drams. | Milliarifium 
Conſtantines Piece of Gold was called Romans Soljdus, at the proportion of 7 5s. 6 4. the weizhr. 


for a Dram of Gold muſt weigh 1 ; Dram. Romanus Soli- 


Theſe continued currant till Yalentinian, who made his Coine ſomewhat heavier, 5 


V alentinian's Piece of Gold by ſome is called Sextula , and being valued at 10s yyentioian's 


Sterling, muſt weigh 1 4+ Dram. Sextula, 


Semiſſis ; 6 I þ ; Parts theredf. 
Of which the4Tremiſſis, or Triens being) + > was 4 5 >Sof a Dram. 
Scruple ( T ; ry 


Sportula, ſay fome, was a Lawyers Fee, or an Almes diſtributed by Princes among Sportula wht 
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Z24:4ne Geo- 
Glicals. 
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Geodaticals of the ſmaller fort, with the Antient Hebrews, Grecls and Latires 
Emedullated; it is time to fay ſomething of others more Moderne. 4A Perfect Lift 
whereof is not yet come to hand, and thoſe that are, very difficult to reconcile one with 
another to any exact Computation, though tometimes the difference be inconſiderable, 


and in round reckoning paſs with Authours one for another, without much ſenſible 


Ruſſiin Vorſt. 


Some of the 
Principal, nt 
all of the Mb- 
dern Gcodeti- 
cals io[low with 
the Kinzdoms 
and Countries 
wiere uſed, 


Error. As the Engliſh Mile is often joyned with the 7ralian, yet as aforelaid this con- 
tains bur 1000 Paces, and that 1056. So the Ruſſian Forſt, wrote allo Verſe , and 
ſometime Worſt, commonly called a Mile, and counted of Engliſh or /tatian Neaſure ; 
though Fletcher in his Hiſtory of Ruſſia, Chap. 1. tells us it wants a quarter. And {6 


Johnſon in his Atlas accompts Heylin without help of the Printers Errata*s is irrecon- 


Cileable ro himlelf in his Co/mography, p. 511. who counts 2260 Yor/ſts to 3690 Italian 
Miles, and not 4 lines of 4400 Yorſts to 3300 Miles. 

Our of the Variety and incertainty of Authours to undertake the diſcovery of the 
different Meaſures , Weights and Monies of all places; were endleſs. Wherefore 
amongſt the Moderne, ſome of the Principal may ſuffice, And to ſpare the often Wri. 
ting the Names of the Kingdoms and Countreys wherein moſt of the Provinces and 
Cities herein mentioned lye : Take the brief Accompt following ; which by help of 
the figures annexed will eaſily direct the Reader to find them our when he comes at 
them, 


Parts 


Chae: L 


IW:14, and 
ſone of the 
1]. 2. Zo. 4. Kingdoms and 
I : Countries 
Europe. Aſia. Africa. America. = 
-——— — nd _Y Perry ponmelnn I 
r Denmark 1 Anatolia 1 Egypt 1 Mexico 
2 Exeland 2 Arabia 2 Barbary 2 New Spain, 
2 France 3 Armenia 3 I1/tes or, 
4 Germany 4 Chalaea 4 Terra Nigritily Nova Spagnia 
s Greece 5 China 3 Peru 
6 Ireland 6 India | 
7 Italy 7 Urzental Iſles 
$ Low Countries 8 Paleſtiaa 
g9 Poland 9 Perſia 
10 Portugal io Ruſfia 
11 Raſſia Ii Syria 
12 Scotland 
13 Slavonia 
14 Spain 
15 Sweden 
- Heylegerhaven, Denmark 
12.: F Hamburgh, or Hamborough. ſome Places ti 
Holſtein 2 Lubecke. ted therein, 
Fameren. 
I. I. Denmarke < = Scandia-Elbogen, or Nellebogh. 
4 ) Selan 4 5 Coppenhagen, or Haffen. 
os *_ 2 Elfinure, or Elfingnore 
Juicland — Ebbeltorfe 
+{ Norway— - Bergen, or Barrow. 
C Berkſhire Reading. Zugiend, ſome 
| Cambridgeſhire-— Cambridge rh omg 
Cheſtire Weſtcheſter there, 
Dartmouth. 
Devonſhire Exceter. 
plymouth. 
Eſſex - CO 
. Briſtol. 
Gloceſterſhire Clomber 
Hamfſhire Wincheſter, 
Herefordſhire Hereford. 
Kent Canterbury. 
Lancaſhire Lancaiher. 
| A Mancheſter. 
I. 2, England 2 Middleſex _— PR, 
Norfolke -— Great Yarmouth. 
Northumberland—— Newcaſtle »poz Tyne. 
Oxfordſhire Oxford. 
Bridgewater. 
cComerſetſhhire ——— Dunſter. 
Taunton. 
| Suffolke -— Dunwich, 
| Rye. - 
Suſſex | Winchelſea. 
j Warwickſhire Coventry. 
| Weſtmorland ——— Kendal. 
Wilrſhire 


Paits of the WOR LD. 
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Fats of the 


Worceſterſhire --—— Worceſter, 


L Yorkſhire--———— ?YLork. 


108 


France 
Ireland 
Germany 
Hunga 

Some of the 
Places in the 
Borb after- 
ward referred 
io 
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Conlac 
Oleron 
Baionne 
Bourdeaux 
Condet 
Libourne, or 
Lisborne 
Bruage 
Rockel 
Santonum, or 
St. Antoine 
Angiers 
Tours 


Ggſcony 


? 


Aquitaine. 


{ Guiennz 


Kantoigne 
_ 
Santoine 


| Anjou 


* | 


Bourges 
| Berry 1 Clermont 


Bourbon — Tureme 
Morlaix 


Bretagne--— , Nantes 
<Sr. Malo 


: Auxere 
Burgundy 


Champagne— —_— 

k Valence 
Daulphine—? jenna 
CCTlermont 
2 Paris 

Aquiſmort, 9% 
Aigues \Viort 
Languedoc — Montpellier 
Narbon 
T hoioute 
Blois 
La Beauſſt—&/ cs 
Lyons 
Caen, or 
Cane 
Dieppe 
Rouen, or 
Roan 
Nivernois— Nevers 
Abbevile 
Amiens 
_—_ 
Boulogne 
Roy 
c Angoleſme, or 
Engouleſme 
Poitiers 
Poictou--—— \Mirebeau or 


Borgoingue 
or 


Iſle of France-- 


Lionois-— 


Normandy-— 


Picardy —— 


Perigort-—— 


Mirabel 

Aix, or Ay 
Avignon 
Aurange,or 
Orange | 
Marſeilles **# 


-Provence—— 
or 


Germany 
_ y 


Switzerland 


1. 6. Ireland ry _ Derry. 


v 
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Colmar 
Rufach 8 

: . _ < Strausburgh, or 
FAlatia—-—— we ans. 
Thann 
Weiſſenbergh 
Auſtria--— Vienna 
Baden-- Baden, Durlach 
- Munchen 
Paſſaw, #r 
Patavia 
Regensburgh, or 
Ratisbone 

. Salrsburgh 
Bohemia — Prague 
Brandenburg- Brandenburgh 
Carinthia-— Friſfach 


Bavaria 


N 


Cleue 
Cleveland — 3 Weſe, or 
Wilel 
__F Collen 
none LRbineburgh 
Eaſt Friſland--- _Emoden 
| Bamberg, er 
Babemberg 
; Frankford , 07 the 
Franconia — Moene. 
Nurenburgh 
Wurtſpurg, or 
Wourtzburgh 
| Aix, Aken, Aquen, 
Gulich-— or Achon 
| _ = Juliers, or 
"OM Guliers, 
H ooſen, or 
apt {presburgh 
Lorrein, 0 7) c Mets 
Lorraine. Verdun 
| Luſatia--oo—— {= —nap0 or 
Botſen 


Lunenbour gh- Lunenbourgh 
Mecklenburgh (29myn, &r 
Sep 


or 
Macklenburgh —_— 
Mark Tremone, or 
_ O—— \Dorrmona 
March Werden 
Koningsbergh 
—_ Ulemz- p F 
Meydeburgh, or © - 
Meydeburgh-- ; Magdeburgh, or ft 
Mageburgh 
c Eiſted, or Aichſtad 


Heydelburgh ; 
; Norenborgh, or E 
Palatinate-——- Norembergh, or 4 
Nurenbergh 
Spiers 
C Wormes 

Coſtin 
; Gripſwald 
Pomerania--— Ockermond 

Stetin 4 

Straelſondt | 


Wn MED, 2 . : 


Chap. I: 
B 
| 


| SaxoNyY—-< 


nL 


$a 

4 Halo, or Kala 
Jene 

 (Friberg 

 Lipſich 

:  Meyſen 


uayia Ln 


| 

| 

Silefta—— Breſlaw 

| ſ Ausburgh, or 
| 


Auſpurgh 

Pibrach 

Eriſach, or 

Eriſgow 

Conttance 

| Friburgh 

! Kempren, or 

7 Campidona 

Norlingen 

Offen, or Offner 
Ravenſpurgh 

| Scaffhaulen, 4 

Canton of the 

| Switz 

! Ulme 

rUpper Baden 

Baſil 

Berne 


Fribur 

ee ; or. HM | 
ELVETIA [.ucern 

Soloturn 

SwitZ 

| Zurich 


Suevia, 07 
Almaine 


* Mansfield : 
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[ Compagtiia di Roma— Rome 


s Narnia, 

L Negropont 
Peſara 
Urbin 

{ Ancona 

CRechanati 


Ducato Spoletang-— 


Eſtate of Urbin— 


Marca Anconitana 


Qm_—_ 


Church. Lanas. 
A 


{ Boloignia, or 
Bononia 


. 


| Cervia 


| Ceſena 

< Faenza 

| Forli, or Furli 
| Ravenna 
Rimini, or 
Rimano 


or 


Romandiola, 
Romagnia 


| Territory of Ferraraq 


Genoa 
| Luca 
< 


Common-Faalths, 


o 
= 


Mantua - 


> —_—_ 
Triers 
(Upper Weſel | 
cIntpruch | 
\ Trent | 
Preme 
| Homberg - 
Weſtphalia--— 4 Oſenbrigh, or p 
| Oſenbridg 
Ravensburgh 
Fribergh 
Nafſaw 
Weilborough, or 
Wiſſelborough 
© Tubing 
"U Wiberg 


Athens 
Lavalona 


Triers- 


Tyrol. 


| 


"vir 


Warnw— 


[ Wirtenbergh-- 


| Achaia. 
Albania 
Arcadia 
1 Archipelago 

Epirus —Larta 
Candia, or Crete 


———--—Nigropont 


232949 *£ 513 
N 
spuy 


Sparta, or 
Lacedemon 


Lepanto 


Macedon Salonichi, or 


Dukedoms. 


5 Carpt 
Ferrara 
Genoa, or Genes 
Luca 
ce Frinki Trieſte 
3” 9 AEST : on de Iſtria 
| \ Bergamo 
Brelcia 

Crema 
2 Padua 

| Treviſo 
Verona 
Vincentia, or 
x | Vincenza 


| Venice | 


rca- 
1 Trevigiana 


| Venice 

— Mantua 

Como 

Cremona 

Millan 

Pavia, or Papia 

Modena 

Alba 

Caſfal, or St. Vas 

Mirandula 

| Parma 

Parma — _ = or 
Plaiſſance 


Millan - 


Modena 
Montferrat 


Ligorne 


{ Tuſcaine 


. Iſlands. 


Naples. 


bm of 


Salonici, of Old | 
'Theflalonica 


. —_—__—_ IT 
Taps +. 


' Kingdom 


Maſſa 


fi 
Prato, or Perato 


Corſica 


Sardinia —— #\ Marſala, or 


Maſilla 

| Meſſena, or 
Sicilia < Meſſana 
| Nicoſia 


Palermo 
Syracuſa 
F Aquila 


" Abruzzo 

Apulia, or Puglia 

Calabria Rhegium 

| Terra de Otranto—— Otranto 
Naples 

Terra di Lavoro —— ; Rivelli 


St.Fumia, or Fiume 


Ff 


2 Lanciano, or Lanſan 
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Germa- 
ny ard 
Swit- 
zerland 
Grecce, 
Italy, 
ſeveral 
Places 
of Nte 
an t em 
after - 
war d 
referred 
fo. 


F1O 
{ Piedmont— - Turin 
5 Chambery 
 Lunebourgh 

Jenter 

Sedun 

Curienſis 
(Arras 
rArtois —— + Perne 
St. Omer 
Antwerp 
Arichot, or 
Aſchor 
Barrow, or 
| Bergen op Zome 
Brabant and | Bolduc, Boiſeleduc, 
Marquiſfate - Hertogenboſh, or 
of theEmpire | Shertogenboſh 
Bruſſels, or Bruxels 
Dieſt 
Lovaine 
Maeſtricht 
| Machlyn, or Mechlyn 
| Malines 
Cambray— Cambray 

AIR, Ailſt, or Aloft 

Audenarde, or 
| Oudenarde 
Axeie 
| bridges, 9 Bruges 
Caſel 
Cortrycke, or 
Courtray 
Damme 
Deynle, or Deyſe 
Dixmude 
Doway, or Douay 
Dunkerk 
Gaunt 
Graveling 
Honſchotten 
Flanders-— < Ault 
Ipre, or Ypre 
Liſle, or Ryflel 
Loo, or Lowe 
Meanen, or Meenen 
Newport 
Orchies, or Orſies 
Oſtend 
Popering 
St. Amand 
Scluſe, or Sluys 
Tournay, or 
Dornir 
Walſland, or 
Land Van Waes 
Winocksborough, or 
© Winocksbergh 
Groeninghen,/ Dam, or Damme 
, Groeninghen 
fArnhem 
Bomel 
Batenborgh 
Guelderland < Ghent 
Gueldres 
Nimmegent, or 
| Nimmeghen 


GOIN 
SIWMINNO1T 


Savoy 


yydinnag 


NN 


! Geneva, or 


| Walſland— 
K 


* 


*Y ©2901 
3q4 ſo 
puy 


Griſons-——- 


_y 'Q *1 


*52141U107) 
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C 
Henault 


| 


Holland 


Limbourg- 


Namurs-- 
Overyſſel 
| Utrech- 


or Friſland 


South 


- 
_ 
0 


purja7 


LZutphen 


ir 
[ 


| 


I. 9. Poland 5 


= 


I. 10. Portugal ; 


T.-11, Ruſſha 


I. 12. Scotland——-Edenburgh 


Luickland-— — 


| Luxenbourg, or 
Lutzenberg 


Weſt-Friſland, 
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Ach 

Halle 
Valenciennes 
Covyn, or 
Convennes 
{ Arverdan 
Briel 

Delfe 

Dort 
Enckhuyſen 
Hague 

Harlem ward ye. 
Horne ferred to. 
Leiden 

Medenblick 
Naerden 
Rotterdam 
Schoonehaven 

| Texel | 

_ Waſſenar 


FRmmen 
Limbourgh 


Low- 
Coun- 
tries. Se. 
woral of 
the Plas 
ces aſter- 


< 


Aﬀelt 
Hoey, Hoye, or 
Huy 
Liege 
Looth 
Maſiers 
Sedan, ſer 
by ſome in 
France. 
Namen 
Campen 
; Deventer 
Swooll,or Zwoll 
Utrech 


& Harlingen 


| { Scowen — Zuricza 


Bever- 


land y 1 <rgoes 


Romer{wal 
{Armuyden, or 
Ramme 


\Terp or 


| Walcheren-- Camfere, or 


: Vere 
Fluſhing 
UMiddleburgh 
$a " 
Zutphen 


Liefland., or > >, . 
Livonia & Riga 


Poland 
the like. 


Vilna, or 
Wilde 


Poland— 5 Cracow 


Lithuania-- 


Warſaw 
Coningsbergh 
Dantzick 
Melvyn 
Thoren 


Pruſha—— 


Algarve Portugal 


Libor the like. 


Setubal 


Muſcovie Scotland 


the like. 


DE ne a 2 2a 


eat 3 DAS 


art ]. 


.OW- 
ZOUN- 
ries. Se. 
"ral of 
he Plas 
*s dſter- 
ard re- 
"rred to. 


nd 
be. 


FED 3 i024, PIG 6 
Ins RRP ST any rhe 


Chap. I Of Geodaticals. Itt 
Ragula, or Aſia ſpecially fo Epheſus Slavg- 
” _ Dalmatia 2822 _— SMYrne _ 
- Sebenico | . Bichyhia- Burſa, or Pruſa Spain, 
wo Spalato 2. I. Anatolia, E179 Ab Sw. 
2 TR Aſia the leſs ; Cilicia DES, ; Con my oy den, 
\ : { ! SCanderoone the plas 
S Liburnia— Zegna, or c Cyprus ces of 
By BIO ' Iſlands ormug os in 
« . Fr. Lucar. SCio Fen 
Andaluzia-- L Seviil 2. 4+ Chaldea——— Pabylon — n 
Arragon— Saragoſla : Decan Goa yr 66 
Biſcay—— Bilboa 2.6. India Malabar Calicute alſo in 
Burgos Maliapur, or the 
Madrid Narſings——} Thomas pr 
Caſtile-—— < Medinadel 2. 7. Orient Iſles —-—— Molveco _— 
| : So” 2.8. Paleſtine—Judea—Rama refer- 
alamanc4 Aleppo red to, 
| Catalonia-- ' Barcelona Comagens—1 Aman 
_ Cale-Syri-— Damaſcus 
| eres, or Acon, Achri, or 
Corduba— Sherry 2. 11. SyTia——e Acre ; 
= | Gallicia—— Batome [ Phoenicia-—< Barutti, or 
|= Almeria | Beryrus 
| Granada —  _— | Tripoli 
py Malaga _ | Antioch 
I St. Sebaſtians Alcario 
"1 0uP uſcoa--y Toloſo | recadr 
Cadiz Arcadia Cairo, or Caire 
Gades ; 3.1. Xgypt—< Forfori 
Iſlands ; St. Mary Sciba 
C Majorca Zaidin 
"FI Leon \ Zerol 
Villa Viciofa (7 Tong Algiers 
Murcia-— Carthagena S 102 
Viano Felſe.- Feſſe——Feſſe 
Navarre — , Victoria, or | Capo d' Aguer 
Vellica . 2, Barbary—< $09 or 
Toledo —/ Toes 3+ en nn Y Capo d' Algier 
Medina Cceli | C _— cc 
. _< Allicante >] ripoly- Tripol 
| Valentia \ Valentia Tunis Tk y a Ln di 
t Una 
-Boden— -Canaries 
E inland —— 3. 3- Hes-—— Madera 
Oftrogoth St. Thomas 
Gothland--- { Smalandia (Cabo Verde 
—-  Weſtrogoth 3. 4. Terra Nigritarum 4 
5 | Lapland — QGuynea 
ME Revell, or 
E | Liefland, or ) Rivallia 
Þ | Livonia— ) Narva, or 
? Nareca 
{ Helſingen 
_— 
£ | Weitman 
Sweden-—< Upland, 
which is the City 
Stockholme 


The Engliſh are not alone in the knowledge and uſeof the Inch,- Foot, Ell, Pace . Fa- rr 17 
thom, Furlong, Mile, &c. for beſides the Hebrews, Greeks*and - Extines before Fake Pay kr 
of; moſt Nations eſpecially of Exrope, uſe the ſame as occaſion ſerves. Some nearly 44 el/zwhere, 
correſpondent, ſome vaſtly different, and ſome Countries have divers Meaſures of the © rent. 
lame Names. Hence is obſervable, that although moſt of the Exropeans reckon diſtances 
of places by Miles, yet there are no agreement between them. And in Germany it ſelf bay Miles 

. The Jorts- 


are 
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are 3 ſorts. The Common Mile which is 4 /taliar Niles, and yet the leaſt of the 3, 
A Mean which is 5, and the Great (called ſometimes the Great <ax0ny) Nile, being 6 
Itahan Miles. And beſides theſe Aiſted mentions a Mile that contatue:h 22800 Feet, 


Spautih "ies. Spain, by ſeveral hath ! Mile to a Dutch Mile; but chezrr Common Accompt is by 


4.cagues. Leagues called with them Leguas, whereof 17 © make 60 talizn Niles. alſied ſpeaks 
of a Spaniſh Mile to be 21000 Feer. 

French France, where they reckon by Leagues, hath no leſs than 4 forts, as Corgrave in 

Leagues. his Difonary hath well oblerved. As, 

The Sorts. Lieue de Bourgongue, 50 Portees,, every Portee, 12 Coras. Every Cord 30 Feet, 


moſt in uſe in Zurgundy. 
Grande Licue , as the common ſort of German Miles, every Licue 4 Italian 
Miles. 
Moyennes Lines, as thole of Dauphine or Lazguecoc, containing 3 Italian V.iles, 
Petites Lieucs, as thoſe of /raly, and of this fort, the Fiery Col/urmne, commonly called 
the Dutch Ii/azgover in his Sea Charts often joynes as one with the Ergliſh Mile, 
French file. A Frenci Yale laith Cotgrave is 2 of ours. 
Flemiſh Mite. Aalines, notes the Flemiſh Mile of 2 forts. One 1coo Rods of 20 Feet to the Rod, 
whichis alike ro the Common Germane Mile. And the other of 14co Rods of 15 Feet 
tothe Rod. And the Holland Mile he faith is 20co Roads, and that 5 of them are , 
Flanders Miles. Aljted mentions the Belgick Mile to be 18000 Feer, and by this accompt 
the Mile of Flanders muſt be 2500 Roads, bur how long the Holland Road is he 


faith nor. 
Swediſh Leuca Suevica , after the Latine, or the Sweaiſh League called Scandica is $000 
Leagues Paſſes, or 5 Italian Miles. 
Florence Miles Florence, Malines reckons 3000 Braces for a Mile, which at the rate of 122 *. Bra- 
ces for 60 Engliſh Ells comes $510 Feet, 2 Inches, and ſomewhat over. 
AKegyptian In egypt they reckon by Schoenes of various Magnicude, ſome 60, ſome 40, ſome 
SCHIeNes. 29 Furlongs. Some will have the Schoene equal to a Spaniſh Mile. See before in Greek, 


Meaſures. The e/£gyprian Cubirt, faith Malines is 6 of opr Cubits. 
Ruſſia Vor/ Of the Ruſſian Yorſt, and Perſian Paraſang ſee before. 
vide antea The Fur long or Stade of China is almoſt twice as long as ours, for 12 of ours are 
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Int 10s but 6 ; of theirs by Joh»ſor in his Atlas; who for the moſt part the following Table, 
follows. 
Long Forain Long Outlandiſh Long Meaſures compared, 
| Meaſures com- 
Wi! pared 10 a De- ſDalacia 7 +? 
Þ ” Weſtrogoth 83 
1 Wl Saxony Great IO | 
[i j Almaine | 
thi; "o- Oftrogoth >Miles, make 1 Degree of a Great 
Ii Suderman p————12 Circle in the Earth. 
Wo Weſtman 4 
[if Germany ? ; 
lf LSmalandia 5 
þ | Spain 17; Leagues | : 
| Finland : 
| Cajan $—18 Miles | 
Livonia 
France 20 Leagues 
Helſingen | make 1 Degree of a Great Circle 
In < _ - $22 in the Earth. 
an 
-— 00 NES Miles 
Ital 
En Yd 3 —_ 
Ruſſia 8 Vorſts 
| | China 250 Furlongs | 


Grimſtont 
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Grimſtone, p. 715 tells us that 69516 Diez of China Meaſure make almoſt to0o Chinian Diczy 
Spaniſh Leagues. And thar the Chinois have 3 Meaſures to Survey withal, which chey —_ Lij, Pa, 
call L1j, Pu, and Icham. The Lij comprehends as much Space as may be aſſigned ro *" ——_— 

2 Mans Voice thruſt forch with all his force in a Calme Seaſon upon a fair Flain, 10 of 
theſe Lij?s makes 1 Pu, which is a great Spaniſh League, and 10 Pu's maker /cham, or 
a whole Journey. | | 

The Modern Furlongs, Fathoms, and Paces of the Exropeans differ little if at all Ihderne 

from the Ancients. The Furlong 125 Paces, the Pace 5 Feer, or two of the leſſer *#*r/mzs- 
aces. | 

, The Fathom in France called To/e ordinarily is as ours 6 Feet, the Kings Fathom +7 Frencl 

Feet 4 Inches. For Woods and Foreſts by the Cuſtom of Orleans for 5 ; Feer. The —— 

Burgonian Fathom is 7+ Feet. 

The Ordinary (called alſo the Royal) Pied, or Foot, there is 12 Inches, that of French Fox: 

Clermont 11, of Engouleſme *, longer than the Ordinary. The Foot uſed abour Bourdeaux T1: Sts. 
16 meaſure Land called Pied de (erre 1s longer than the ordinary by , in 3. Pied ae 
Ville there uſed for Timber, Stone, &c. longer than the Ordinary by +5 of an Inch. 
The Perit Pied is ſhorter than che Ordinary. : 
Several affirm, that the Foor uſed in ſeveral Countries is different, as of 10, 1 2, 16. 
&c. Inches, and they of aifterent bigneſs. Cape! and Snellizs before-mentioned have 
compared them together, of whom the larter is by ſome reckoned moſt exact. The 
Tables of both follow. 
Capel Compariſon of the Foot to the Foot of Toledo iz Spain, Capi bis Com- 
; 's ._ 5l . Parijon of toe 
ſuppoſed to be diviaed into 120 parts. F511 of Toledo 
with others: 


r Heidelberg | ; Germany 137} 
Tuſcany Italy - —138 
Sedan France 13 
Rome | Italy -—144 
; | Athens Greece —150 | 
The Foot of 5 London in < England -——1 52 Parts 
Paris | | France —160 
Syria Aſia -—1 66 
Egypt | Africa I71 
Tuadea | Paleſtine —Ito 
| Babylon | Chaldea- 200 ; 
Snellius his Compariſon of the Foot, to the Foot of Rome iz Snellius his 
Italy, or Rheinland, or Leiden, whtich he ſaith are all ops, prom ag - 
ſuppoſed to be divided into 1000 parts. veral Places 
Toleds 7 - Spain | $54) WIT) 0121 SE 
Mechlin Brabant —- 80 | 
Strasburgh Germany 291 | 
| Amſterdain | Holland —— $Cq | 
Antwerp | | Brabant ') : 
Lovain ' 1 Brabant 5 9Cg | 
| Bavaria -in © Germany- — 924 
| Loppenhagen | Denmark — 934; 
Gocs Zeland | 954 
| Middleburgh | Zeland —— g60 
The Foot of Londoz England — $63 >Parts. 
| | | Nerembergh Germany 974 
Zarichz.ce | ! Zeland —— 930 
The Ancient Greek: 1242 
Dort « Holland —- 1050 
Parts France Io55 
Briel { Holland —-———1 60 | 
' Venice -1n < Jraly - I1CI ! 
Babylon | Chalatea —I172 | 
Alexandria | Exypt 1209 | 
* Antioch þ Syria 135609 j 
OGg Ths 


I l4 
Palmes, &c. 
libe the old. 
Spaniln Xemc- 


Inch of Spain 
ant Fratice. 
French Lznz, 
Superfictul 
Meaſures of the 
Moderne. 
Arpentiers of 
France. 

Toe Sorts. 


French Sep- 
ricr of Land. 
Terr Muid 
and Mine. 


The Sorts. 
Scruple of 
Land. 
Spanith 
Jugada 
Faneca 
Stadaie. 
Moderne Long 
Meaſures. 


Aulnes of 
France hw 


different, 


10c Els of 
Antwerp com- 
pared with the 
Meaſures of 
other places. 
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The Palmes greater and leſs Inches and Digits, for the moſt part have the ſame Dj. 
viſions as the Anctent. The Spaniſh Xeme is half a Foot, or 6 Inches. Their Corus half 
of their greater Palme, or 4 , Inches, both Spain and France allow 16 digits to their 
I 2 Inches, called by that Pulgada, by this Poulcee, 

France hath a little Meaſure called a Ligne, or Line, whereof 12 to 1 Inch. 

Superficial Meaſures of Land. having length and breadth are ſubject alto ro the 
different Laws of divers Countries, whether they meaſure by Lines, Cords, Rods cr 
Perches, cc. And accomprt their Meaſures by Acres, Arpentiers, Bunderen, Cc. 

France reckoning by Arpentiers uferh not fewer than 10 forts, as Corgrave ac- 
comprs, /z. | 

Arpent, that is ordinary is 1co Perches Square of 18 Feet to the Perch, 

— de Pois 1s 2 ; Roods, 1 Rood 4o Perches, 1 Perch 2. Feet, 1 Foot 24 
Inches. 

Arpent de Bois, de Rourgoigne, is 440 Perches, 

Arpent de Clermont 1s 100 Verges in moſt places, in ſome but 70, at 26 Feet to the 
Verge. 

Arpent de Dunois, 1s 100 Perches at 20 Feet to the Perch. 

Arpent de Newers 1s 4 quarters ſquare, 1 quarter 10 Fathums, 1 Fathom 6 Feet. 

Arpent de Par 1s, is 100 Perches Square, at 22 tothe Perch, and in ſome places about 
Paris it Contains 25 Feet, and in others at the ordinary rate 18. s 

Arpent de la Perch, Too Perches, 1 Perch 24 Feet, 1 Foot 13 Inches. 

Arpent de Poittou is 80 Paces Square. 

Arpent Romain, is 2.40 Feet long, and 1 20 Feet Broad. This is like to the Latine 
Juger, of which before. 

* A Septier of Land he faith is much about the Arpert, 

A Muidof Land is 12 Septiers or Arpents. 

A Mine of Land in La Chaſtellenie de Bulles, contains 50 Verges of 24 Feet to the 
Verge. | 

”y Mine of Land in Clermont , 60 Verges of 22 Feet to the Verge. 

A Mine of [ and in the Sejgnexrie de Kemy, 8c Verges of 22 | Feet to the Verge. 

A Scruple of an Arpent is ;\, of an Arpent or 10 Feet Square every way. 

In Spain, 1 Jugada 1s 50 Faneca's, 1 Fancea is of Land ſowed with Barley 400 
Square Stadales, of Land with Wheat 600. And 1 Stadale'is 11 Feet, A Square Stadale is 
121 Feet. 

Merchants have their Els, Aulnes, Braces, Cannes or Canes, Varras or Varas, Pitchy, 
&c. for Commodities proper to be meaſured thereby after the Laws and Ufages of 
ſeveral Countries. And by Traders is diligently to be ſoughr our, becauſe in ſeveral 
Countreys, though ſome Common Meaſures be of moſt general ule, yer in ſundry pla- 
ces in one and the ſame Countries ſhall meaſures of the ſame Name, Nature and uſe be 
different, as in France, the Common Aalne, or that called Aulne du Roy is 3 Feet 7 In- 
cies and 8 Lines. But that of Bordeaux 4 , Feer almoſt, that of Dijon and Province, 
but 2 *. That uſed of Merchants for Silks half an Inch ſhorter than the Cemmon, that 
of Parts bur 3 Feetand } of an Inch, and about ,*, of a Foor. Some Cuſtoms beſpeak 
ic formerly 3 Feet 8 Inches and 4 Lines long. And allowing 1co Ells of A4nrwerp to 
agree with 69 Ellsor 75 Yards at London, the correſpondency thereof with other pla- 
ces follow out of Malines his Lex Mercatoria. 


Townes Directions "FO WON 774 Contents Names 
and as Meaſured or - ofthe 
Cities before Quantities Meaſures. 
., f Abbevile 2 — mm 84 —Ells 
3 | Achrie, or Acon--2 11 — 115 —Pichy 
= | Acon, or Aken—1 8 — 104; —Ells 
SE | Adler _ - - 33: — Canes 
SD | Aleppo——-—2 11 - 108 —Pichy 
= | Alexandria 2 I— 124 —Pichy 
J | Aman 2 11 as Aleppo _ 
= 5 Amſterdain--——x 8 101, —Ells 
£2 | Ancona——- BY. _ 107 , —Braces 
= | Andaluzia I 14 - 83,—vVarras 
& | Antwerp 1 8 for Silks g8*—Ells 
v | Aragon I I4. -- 43 —Cannes 
h | Archipelago I 5 — _ — 100 —Pichy 
' 1 Artois-- t 8 all the Province ——— 9g Els 
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The 100 Ells of Antwerp make at 
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i Aﬀſelr——- 1 8 as A:on in the Netherlands 100 Ells of 
' Audenarde-- 1 8 as Auwerp for Silks - 93: —-Ells — 
BEE o { FfElls - nay tone 
ProfS4Y T6 - 36 5? Cannes ie pies, 
' AuSOUrT or innen — 128 ?__ | 
| _—_— F 4 or _ Cloth —_ 5 Ell kit | 
| Farrow, or 4 Uncertain, for they meaſure by the bigneſs of a0 
om} 1 Ell [+ } 
, Fergen ——S your head with a Rope for ” 226 Mig 
| farcelona- I 14 AS -1rragon | 
{ Baſill = I | 125 Ells 
bd ag? F Cloth ——- 114 
Paurton t 4 for * Silks —_ TEls 
| EeErgamo 4 9 lot; Braces 
; Bolduc, 07 EP | 
| Her: 0enboſh 5 * S ” tc2 Ells 
| | Bologna 1 7 as Aacona | 
| Brabant- - 1 - 8 all the Province (except ſuch Places | 
as are herein excepted) like Antwerp | 
for Silks. | 
Breme ES - t22- Ells | 
Bre {cia —L #7 as Bergamo 
Brello -—L 4 as Bautſon 
Bruges, or } ©1nche Shops - g? 
Bridges — 5 ENG: bur for Linnen 9: pls 
Pruflels —1 8 as Boiduc. 
Bauri, 97 Baruti--2 11 111; Pichy | 
Burla —- : IE Ps — LHH4 -_ 
: Clot 31 arras 
Cadiz 1 1, for Silks - 08 Ells 
Calabria- i 7 as Adler 
Cambray x2 —_— cw 
Candia —- EY 103 Pichy 
+ Capod' Algier—z3 2 = 136; Covados 
| There 1 Cane is 12 Cavados. 
Carpl—- I 7 as Ancona 
_ —I 8 as Bolduc 
Caltile— — —1 14 J , 
Some allow but g &$ _ 
T here 1 Varra is 4 Quarters, 1 Quarts 
2 Palmes. 
| Ceſena i 7 as Ancona 
Collen-- y”" _ 120 Ells 
] Conninsbergh-—1 9 125 Ells 
- 113 
COTTON <—1 5? For Canvers 8 &Þ ay 
Corſu, an Ifands F 116; Braces 
Covin — 8 - 70 Ells 
| 50k om, Bergamo 
Damaſcus 2 11 as Bruts 
| Damme I 8 as Antwerp for Silks 
, Dantfick- I — _ 122 Ells 
' Deyſe and Dieſt-1 : as Bolduc 
| Domyn I 4 as Breme 
, Doway 1 8 as Cambray 
| Dunkick —1 8 as Antwerp-—— t00 Ells 
| Embden -———1 +2 2s Breme 
| Erdfurd Y 4 c—— 165 Ells 
| Ferrara — t 7 as Ancona 
; Flanders---—— 1 $ all the Province, as Brabant 
 Fluſhing-—— I 104 FElls 
Florence- rt 7 for 5 Woollen—— 116 Ells 
}_ Silks rent nm 122% Braces 
\ France, the Kingdom, except the Places herein excepted. See Paris. 
Frankford 
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The 1co Ells at Antwer 
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A 4 
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Frankford- 

Gaunt I 
Gelderland 

Genes 

Geneva I 
Goes —] 
Granada —f 
Gripſwool-——1 
Halle—— I 
Hamborough—1 
Harlem-- L 
Henaulr l 
Hertogenboſh—-1 
Holland -—- ——7 
Honſchotten—- 1 
Hoye —] 
Ipre——-—1 
Iſtrica ; 

Iſtri Ia _ DI 
Lanſan- I 


Larta, or Laarta-1 


Lavalona [ 
Lepanto-—. ——1 
Liege COAT | 
Lipfich- I 
Lisbon ——- I 
Liſle n 
London ———z; 
Loo,0r Lowe 
Louvaine— 
Lubeck I 
Luca - I 
Lyons —I 
Maeſtricht 
Malaca,or 
Malaga— : 
Mantua I 
Maroco, or} _ 
Moroco— 53 
Marſeilles —-— 1 
Maſiers I 
Maſilla—— 1 
Meanen- I 
Melvyn ——1 
Meydeborgh-——1 
| Meyſen —- I 
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4 as Ausborough 
8 as Antwerp for Silks 


Q We — 
vo 


the (104, 


Woollen Cloth at g Palmes the Cane 
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7 as Ancona 

4 65 Ells 

8 as Acon in the Netherlands 

3 as Abbcville 

7 "a 1; ICannes 
15 I25 Arlins 
7 as Ancona 

5 as Lepanto 

4 as Lipſich 

4 106 Flls 

WD MN II9 } 


$ as Cambray 


—1 14 as Andaluzia 


Ofenborgh- EY >, h 63 Ells 
Qveryſſel—- -1 $ as Gelderland 
h IOl; 

Padua 1 | 7 for _ De 2 *? fBraces 
| Palermo -——I 7 as Maſilla 34z Canes 
| One Cane, 4 Pichy . 
| France, and moſt part of all that 
; Paris ) Kingdom - — 3: 59 
e According to others 57 Aulnes 
I Parma— 4 | \ £4 « FBraces 
1 Perato I #7 4s Ancona 

Cloth ——— 
| —_ ——x #7 for Silks ( Hh. 7 TBraces 
| Picardy I 3 as Abbevile 

Piran i #7 asIſtrica 
| Prague : I 4 as Bautſon | 
| Provence — 3 36 Cannes 
| i Cloth 31 

Puglia I 7 for Gilks 33 | Cannes 

Raguzt— —T 13 as Luca 
Raina 2 8 115 Pichy 
| Ravenna =_ —1L + asCorfr. Some fay- — 113 Braces 
Rechanari I #7 as Bergamo t 

Re gel nburgh- i-4 78. Ells 
' Revel, or Rival! 1e-——I I5 as Coningsbergh 
| Rhode 2 1 2s Adler 

Riga I 9 as Coningsbergh 

Rochel . 1 3 @ Fai 

i F 33 

on l 7 for Woollen Cloth rog ; 1 Cannes 

Romerſwal—--——x 99 FElls 
Roſtock i | 119 Ells 

| The Centener of Ells being 
C 
Rouen — rt 3) 712,thatis28 oa quarter-= © 58 Ells 
[> ! According to ſome Avulnes 
| Salonici = 109 Pichy 

Sapt—- - I 5 as Archipelago | 

daragol]a— I 14 33 Cannes 

_ - Sto 2 I as Corfu 

cotland, moſt part of that Kingdom , where they reckon 

120 tothe 105 — 72 Ells 
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Concave Mea- Forrain Concave Meaſures have had the ſame fate as Long Meaſures to differ in 
Fs Names and Quantities with moſt Nations ; and by the aforetaid Authour have like * 
Contents and Correſpondencies as follow. 


Forreign Meaſures of Wine and Oyle. 


In Germany they call the Carriage of the drawing of 2 Horſes, a Fother of Wine, | 
and accompt 2 + Rods for a Fother. | 


Rod of Wine At Dort in Holland, they call a great Veſſel 10 Feet Square, and one Foot deep : | 
how wuch. 


Fother of Wine 
. the Content. 


A Rod of Wine, every ſuch Foot containing 7 ; Gallons Antwerp, every Gallon cal- 
led there Sroop, weighing 6 tþ. | 
An Hogſhead of Wine Dore Meaſure, called an Ame, contains 100 Gallons or 
Stoopen.; and every Gallon 10 Schreaves. | 
pk wy man Comtniusinhis Jana Aurea, mentions among the German Mealures beſides the Fother, { 
] Half Eymer, and Eymer, 3 ſorts of Maaſz, 1 of 24 Kannes, 1 of 12, and another | 
of 3, together with the Noeſel, Half Noeſel, and Drittentheil, &c. but gives no ac- | 
compt of the particular Contents thereof, 
Malines affirms at XMeyſen in Saxony 20 5 Ponderal , make 24 Menſural. And a 
Lipfich 32 5 Menſuaal 26 4 Ponderal, but at the rate of 6 Menfural for 5 Ponde- 
ral, it ſhould be 26 3. | 
Hogiſhead 25% Pag. 30. he writes that an Hogſhead of Wine weighs 500 /. the Cask 501. Wine 
_—_— Netto 450. An Hogſhead of Corn 400 tþ. Cask 50 Th. Corn Netto 350 Þþ. ſo ſhall 
| the Ton of Wine MNerto be 18co Þþ. with the Cask 20co #. of Corn but 16c0h. 
with the Cask. Four Hogſheads going to a Ton, and 2 Tons to a Laſt. 


ogy 4 01,  Pag. 31. A Millier of Oyle at Antwerp 1100 jþ. a Butt 152 Stoopes. 


Ame of Dort 
the Content. 


Vil |! 190 Ells of { SiCtlia—— 1 #7 as Palermo 
WIN —__ Sluys 1 8 as Antwerp for Silks-- 

Hole! 2: PECL f Stetin I 4 aS Ockermonae 

Mg | ther Racks. Stockholme 1 15 as Coninsbergh——- 

TY YOUR TR Toledo— -——1 14 as Caſtile. Hunt ſaith 83 Varras 

[ | q f ft Tournay L 8 > 08 Ells 
MH Treviſo .——L #7 as Bergamo 
TWO | Tripoli 3 2 as Alexanaria 
TH I9T = 1 Cane, 4 Pichy 
"FERN = | Tripoli 2 11 — 112 Pichy 
LI88! 1 = | Valentia I 14 73 Cannes 

440k 8 | Venice i 7 as Iſtrica 
LIM bs = | Vere b 0 o04r Ells 
1 00 J ( Long Meaſure 8 ? 
TE RT uw. | Verona ; 1 7 Short Mealure I C4: & Braces 
WIS un ( For oo Sn 4 _ ) 
WHT = Oolten Clotn £0 Þ 
Tiibe - Vincenza 1 7 fore on. z = No. 5 Eraces 
LOW (RE RR © | y; : © Linnen 7:71 
WEAR 52 | —_ 1 + for + Cloth and Silks $5) Fm 
Wt 1 -m——— 
EK Rt 4 Woollen Cloh——.—— gs {= 
WO AVH If Urbin == 1 #7 as Bergano 
VER WR Winockxborough —x 8 as Bolduc 

TH WRAY | Wiſmar— t-4 118 Ells 
MER Yſenghem - as Antwerp for Silks 
[LH 00-0 Zara -— I 13 as Sebenico 

Nl -! Zurich £4 1165 Ells 
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One Ame of Antwerp containes 300 Stoops, every Stoo johi led a 
Antwe : PS, y p welghtng 6 jþ. calle 
how Or Stone. AndG6 of theſe Ames of Wine make in | 
6 Ames of I IO Algarve 34 Starre 
Antwerpe Anſoy, or Baſtard Spain 2 Pipes 16 Stoopes 
compared with 7 © 8 Artois 4 ? Hootheads 
the Meaſure of OW 3 '-) | 
ether Places. > remands ; 3 Puncheon 
i 3 Ay, as Artois 
1 7 Bolognia— 13 Corbes 
I 


3 Bourdeatx——_ - — 4 - Hogſheads 
| 1 7 Calabiis | 


W 
1 7 Calabria 8 Salmes Ames of Ant- 
3 3 Canaries _ 2 Pipes of 159 Stoope, & Bi WETP.CINPAreS 
Butt. Every Butt at Antwerp 158 Stoopes. They meature by oi $00-Ne 


1172S of Per 


the Rooveof 306, which at Amwerp is 5 Stoopes. Every 'r,.. 


art], | Chap. I. Of Geodaiuals, 115 


3» 


5 Butt containes Zo Rooves. And the Pipe 30 Rooves of 23 
weight. 
1 5 Candia - So Moſtaches 
Canado, or Condado Spain 2 Burrs 
1 3 Contiac 2 Pipes or 4 Hogſheads 
1 $5 Conſtantinople 180 Almes 
es 96 + Almes of Oyle there is at Yenice a Milliar. 
1 5 Corfu | 37 Zare, or Sare. 
1 7 Ferrara 12 Naſtelli, of 8 Seccheio 
1 7 Florence | 16; Barrels of 20 Fiaſchi 
s | or 18 Stoopes Antwerpe, 3 Barrels is 1 Starre, and 1 Starre is 
54 Stoops Antwerp. 
. 1 7 lſtria 15 Venas 
: 3 Liborne 5 » Hogſheads 


1 10 Lisbon 375 Almudas. 
1 Almuda is 1 ! Roove of Sevil, accompring $ Sevil Somers or 
Covados to 1 Roove, thatis 12 Cavados to 1 Almuda. Every 
Covado 4 Quartils, or Quarts. 

Oyl Mealure is by Alqueri or Canter, 1 Alqueri is 6 Covados, 


1 Cantar 4 Antwerp Stoopes. 


1 2 London— 252 Gallons. 
Sois 1 Ame of Antwerp 42 Gallons ar London. 
3 3 Madera 2 Pipes, lacking 16 Stoops. 
1 3 Orleans -— 4 Hogſheads, lacking 10 
Stoops, or 60 th of Antwerp, 
ffer in | 1 7 Padua I £7 Cars. 
ve like * Oyl is by the Milliar of 1 185 tþ. 


1 3 Parts, as at Orleans. 
1 Hogſhead 36 Sextiers, 1 Sextier 4 Quarts, 1 Quart 2 Pints, 
1 Pint 2 Choppins or Obles, 1 Choppin 24 Poulceons. Corgrave 


} calls that a Muid of Wine which 44alines calls an Hogſhead, 
Wine, * and faies 3 of them go to a Ton by the Cuſtoms of Clermont. 
And between the Muid and Sextier in quantity placeth a Barril 
deep : | 20 contain 9 Septiers or 72 Pints. The Septier he counts all one 
ON cal- | with the Sextier or Sextary, and when taken for a Wine Mea- 
| {ure is 8 Paris Pints, and in all theſe Veſſels the Cask ſhall hold 
Ons or | {o much clear Wine beſides the Lees. The Pint is the 288 
L part of the Muid, almoſt as big as our Quart, weighing 27 
other, | Ounces. The Chopine in Larne Ciopina, or Ciopinta, iscalled 
nother | Oble quaſi Obolus being half the Paris Pint, But in St. Denis and 
NO ac- | ſome other places 3 go to a Pint. The Poulceon, a ſmall meaſure 
of little uſe, fave to try the Gage of the Small Sextier of 2 5, 
nd at and Semiſextier of 1 ; meaſures uſed by the Aporhecaries. The 
onde- Poulceon 1 3. Alſted mentions a French Meaſure called Arroba, 
or KRoove to contain 2 Sextaries. But Corgrave makes it contain 
Wine as much as will weigh 25 th. Others write of a Coxgic con- 
o ſhall taining abour 4 *. Pints of Paris. Some an Amphora of about 
co Ib. 36 Quarrcs, but both theſe ſeem Roman Meaſures, and perhaps 
may be in uſe in thoſe parrs of Fraxce that border on 1: aly. 
3 Poidtou | 2 | Pipes, or 5 Hogfheads. 
tled a 1 #7 Piran - 12 Urna, 


1 7 Puglia, as Calabria. - : 
 Oylealfo 8 Salmes, 1 Salme 10 Star, 1 Star 32 Pignatoli, 

| 7 ROME ——— — — #, Brenten. 
1 Brent 96 Pockal, (wrote alſo Bocal), or 13: Rubes or Stones 
of 10 tþ, of 305, or 42 Stoops of Antrery. 
For Honey the Pound is 445. The Spariaras call Pocal , 
Azumbre. 1 Barrillis 32 Bocals. 1 Bocal 4 Foglietra's, that is 
1 2$1n the Barrillis. 


labiia | 4 1 4 Ceres 
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6 Ames of Ant- 
werp compared 
with tie AMeas 
Jare of other 
Places. 


1 14 Scres or Sherry, as Canaries. | 
7 14 Sevil | 55 - Rooves. 

-” 1 Roove, or Arroba, (in Latizc) 8 Somers or *.zumbres, 1 £0. 
mer 4 Quartiles or Sextaries. 1 Quart , of a Stoope of 4. 
werp. They deliver 27 and 28 Rooves in.a Pipe, bur Oyle by 
40 and 41 Roovesina Pipe. 

Hunt ſaith that 32 Spaniſh Sextaries are equal to 24 79a, and 
that the Spaniſh Sextaries contain 3 + Pariilas, which he male; 
of Oyle 3 3} 5 of Water 4 5 fere, of Syrrup 65 cre accomy. 
ting 17 | 5 of Water = 23 |! of Syrrup. And mentions the 
Aoains or Moyo to contain 16 Arroba's or Amphoras. #2; Mu 
p. 1044 affirms the Arroba of Spaiz ro contain 25 Puſhels, 
Treviſo 11 Conſi. the 10. one Cara. 

45 NMetares, of .12 Rotules, 
60 Matali of 32 Rotules, 

——— $80 NMoſtati. 

38 make 1 Butt, and 76 an Amphora, 16 * Quarti Pelonts 
Meaſure. The 4 one Bigontz. Bigonts is a French Hogſhead 
1 Quart 18 Stoopes of Antwerp, 15 ; Quarti %.ealure Secchio 
or {mall Meaſure of 4 Tiſchaufer. 

Amphora is 4 Bigonts or Bigontines, 16 Quarti Bigots Meaſure, 
18 : Quarti Secchio. Lagel is a Puncheon, Amphora is 2 
Ames. Oyle and Honey ſome meaſure by Amphora, but moſt 
by the Milliar of 1210 tþ. 

Hunt reports the Follieta at Yexice equal to the Spaniſh Sextarie 
or Quartil, and to contain in Water or Wine 16 5. 

1 Congitella 4 Bocals, 1 Bocal 2 Medios. 

1 Medcius 2 Follieta's, that is 16 in the Congitella. 

NOS 15 Cara, or 14 Brents. 

1 Brent, 16 Baſſes. Oyle by the Milliar of 1538 #, which is 
8 Brenten and 1 1 Baſſes, 


1 7 Verona 


I K, Cat A, 


T #7 Vincenza 
Oyle by the Milliar of Yerice. 


1 $5 Zant, as Corfu. | 
- 8 Foreign Beer-Meaſures. | 
The Barrel of Beer in England 36 Gallons, is 48 Gallons Wine-Meaſure. Every 


the Galhn Beer-Gallon 2 Stoopes in Flanaers, and at Amſterdam 1 ; Stoope. 
whereaf how The Barrel of Beer in Ho/land containeth 54 Stoopes, at Amſterdam 56 -; Stoopes, 


"xy 4 accompting 60 Stoops there for 64 Flemiſh. 
The Barrel of Beer of LZubeckis juſt 50 Stoopes of Antwerp. 


Beer Meaſures. 


Engliſh Barrel 


how much, 
Lubeck Barrel 
how much. 
Dantfick Fat 
how much, 
Corn Meaſures. 
The Laſt. 

The Muid. 


Foreign Corn-Meaſures. 


The Laſt is differently reckoned, but with the Ergliſh juſt 2 Tons or 40co tþ in dead 


Weight, reckoning Barley 5 Score to the Hundred. | 
In France ſeveral parts of the NVetherlands and other places, they uſe a Meaſure 


called a Muid, Mudde, Moyo, &c. differently according to the Language of the Coun- 
trey where uſed ; derived as conceived from Modis, This Meature in . Fraxce as uſed 
for Land and Wine is ſpoken to before, The more proper ule thereof is for Corn, 


Coals, Salt, and dry Commodities. 


Ordinary French Corn-Meaſure according to Cotgrave. 
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A Table of 
Corn Meaſure. 
 DSeptiers. Mines. Minots. Boifſeaux. Quarts. Pints 
Muid. | 12 24 | 48 144 575 | 1152 | 
Septier. 2 E- 4 I2 48 | 96 | 
Mine, | 2 6 24 | 48 | 
Minot. 3 W434 | 
Boiſſeau, 6 +- 9 | 
Quart. | 2 | 
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0f Geodetticils. 154 
A Muid of Coales is 16 ines. EE | Mauid of Crate; 
{H:, on whole Authority I cannot ſay, counts the Common Meaſure of Frente to 
be 1 Muid, 24 Boiſſeaux, and that the ſame is about 18 Buſhels of our Water Mei- 
{ure, and 32 of thele Muids go to the Hundred : But by another fort of Meatute he 
calls Oldron, 1 Hundred is 20 Tons, or 36 Muids. | 
A Septier of Coales and Oates 21 Poiſſeaux, though of Whear but 7 2, as above, and is S*Pptier of Cork 
ſaid ro weigh 220 th by Nicor, Nevertheleſs YVigenere will have the Septier in the Ta- Thc Sits. 
ble above to be Rye Meaſure, and that of Wheat to weigh 240 t. The Seprier of 
Aulin's is 16 Boiſſeaux. The Small Septier is ſpoken of before as a proper Liquid 


Meaſure. ; 
1 he Mine above is ordinary. The Mine of Clermont double, viz. as much as the Mine of Corp.” 


Septier in the Table. | 


The Boiſſeaux is about 3 of our Gallons weighing 20 # by Corgrave, and our 3 Eoiffeavs; 
Gallons 21 Th Awvoirdupois. | hy much. 
Some report a Bichor to be a Corn Meaſure uſed in Burgundy , and to be 2 Mettres, Bichot and 
and i Mettre to contain 2 -+ of that Countrey Boiſſeau. MLETC, 
The Ruſſia Chetfird is about 3 Enzlijh Buſhels, as Flercher affirmes. Ghueieha of 
RuiTja. 


1 Mudde, 4 Scheppels. 


The Laſte, or Laſt of Amjierdam is 27 Moyes or Mudden. 
Or 1 Laſt is 29 Sacks, 1 Sack 3 Achtelings, or Archtelings. 
This Laſt of Amjterdam makerh in the following places, as at 


i 
_— to ay pod wand bd ah wr gan 


8 Antwerp- 37; Vertules. 
3 Bourdeatx--—— 33 Boiſſeaux, whereof 33 to the Laſt. 
8 Bridges- 17; Hoot. | 
8 Bruſſels- 10: Mudden, by Malines the Mudde or Vertule there is One, 
3 Calais 18 Raſters, agree with England. 
9 Conningsbergh.-. 5 ofa Laſt, 6 Laſt there being 7 at Amſterdam. 
1 Coppennagen 23 Small garrels, whereof 42 make a Laſt, 
1 Cyprus 49 Medimnos, 1 Medimnus 2 Cipros. 
9g Dantſich 5s Ccheppels, whereof 60 make a Laſt. 
There 4 Scheppels are 1 Mudde, which is the Skippound of 340 t. 
1 $8 Delje 87 Achtelings. 
1 $8 Dort -—— 28 9gacks. 
1 8 Dunkirk; 18 Raſiers, Water-Meaſure 
1 1 Ebbelttorff 23 Danic Barrels of 36 to the Laſt. 
Some allow 42 to a Laſt. 
t 4 Embden 55  Werps, whereof 61 make a Laſt, or 15" of 4 Werps, 
Aalines 15 ;, but then ſhould the Laſt be 62. 
1 8 Enchbuyſen 42 Sacks. 
i 1 Fan.eren-- 73 Scheppels, whereof 96 to the [ aſt. 
i 8 Gait 4 Muddes and 7 Halſters, or 55 Halſters. 
One Mudde there is 12 Halſters. 
1 7 Gen0a-—— 23; Mina. 
2 6 Goa ER Their Eharo for Pepper is 3 : Quintals of Poztzgal Weight 
every Quintal 100 th. For Wheat, Rice, and other dry 
things 1 Candil is 2o Mao's or Hands, 24 Medfida's t 
Mao, and i Medida 95. 
+3 Groeninghen — 33 Muddes. 
1 1 Hamboronzh--— 83 Scheppels, go whereof make a Laſt. 
F--$ Heyleger-vaven- Bo Scheppels, of 90 to the Laſt. 
i 1 Horue, as Eickpuyſen, 
1 10 [1b ———225 Alquiers, of which 240 to a Laſt, or 4 Novos of 60 Al- 
| quiers to the Moyo, and fo in the Portugal ;thands. 
1 2 LTondon- 10; Quarters, or 82 Þuſhels, 
"a1vech - a 
/ : ST wy  þ 35 Scheppels, whereof g6 to the Laſt. 
1 8 Aledenbiith, as Enchpnyſen. | 
1 9 Mdvyn —— 7? of a Laſt. 
1 8 Middieburgh-— 40 Sacks 41 + to theLaſt in all Zelazd, 
1 1 Nelteboghe 23 Barrels, whereof 42 to the | aſt. 
1 7 Puglia 32 Cara, of 36 Timani. 
i 9 Riga 42 Loops. 
| 3 Rychell 128 Buſhels, 4 to every Seſticr. 
1 4 Roftoch, as Lubeck, 
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8 Rotterdam, as Delfe. | 


L 3 Ronen— 20 until 3o Mines. 1 Mine 4 Boiſſeaux. 

1 8 Schonthaven—— 88 Achtelings. 

t 14 Sevill- 54 Hanegas. A Laſt there is 4 Cahis. 1 Cahiis 12 Hanegaz, 
i 9 Sicilia 38 Medimno's, of 6 Moyo's. 

1 4 Stetin, as Coningsbergh. 

1 15 Sweder-- 23 Barrells. 

t 8 Texd 58 Loops. 

i 7 Venice — 32 Starr, 


Foreign Salt-Meaſures. 


At Armuyden in Zeland they reckon 8 4 weighes for a Hundred, 1 Weigh 11: 
Sacks, 1 Sack 4 Meaſures. And 15 Weighes of Bruwage Salt make the great 
Hundred. 

The Sack of Salt of Armuyden, being 122 ſmall Barrells for the 100, make in the 
other places, as at 


i 8 Amſterdam-——102 Scheppels | 
i 8 Antwerp- 144 Vertels of 24 to the Laſt, and 6 Laſt to the 1 00. 
But White Salt is meaſured by a Leſs Meaſure of 12 on the 1co, 


1 8 Axells 102 Meaſures, 
8 Bruges 104 Meaſures. | 
1 3 Bruwage- + partsof 1000f 23 Moyo's, 1 Moyo, 12 Sacks, and by 


the Load, 1o Load in the 100, and 48 Moyos or Muys to 
the laſt, or 21 Barrels. 


I I4 Cadiz — 22 Cays, or Caies. | 

1 3 Calais -—130 Barrels 19 to theLaſt, but 20 by Freighting. 

1 8 Damme, as Axclls. | 

1 rt Denmark 6+ Laſt. 

1 8 Deventer, as Amſterdam. 

1 $8 Dunhkirk- 92 Woater-Meaſures, but 104 Land-Meaſures. 

1 4 Embacen Ivo Barrels of 14 toour Laſt. | 3 
I $8 Gannt 103 Sacks, or Barrels. ] 
1 T Hamburgh-— #57" Laſt, whereof 80 Barrels make the 100. þ 
1 8 Ipre— 144 Meaſures. | | 
1 10 Libon—— 25 Moyo's. F 
1 2 Londo-——— 7% Laſt of 18 Herring Barrels, but by Weys, 11 +. : 
1 -1 Lubeck: 7 Laſt of 18 Barrels. | ; 

Mary Port—— 28 Moyo's. ; 

1 8 Oftend 98 Meaſures. 
1 7 Piram 70 Mole. 

i $ Rotterdam- Iloo Meaſures, whereof 6 make 1 Mudde of 18 to the 100. 

I 3 Rouen -—= 16; Muys, and 1o almoſt all France. 

I 14 St. Lucar 21 . | 

I i” St. Tubal ——= 20 $Cays, or Cw. 

1 15 Sweden- 112 Tunnes, or Barrels of 16 to the Laſt. 

1 #7 Venice, as Piran. 

1 $8 Urrecht, as Amſterdam. b 


Foreign Sea-Coal-Meaſures. 


The Laſt of Newcaſtle Sea-coales is 7 3 Chalders, which Malines faith at London © 
and 'n armouth make 10 Chalders. Some ſay more, beſides the allowance at London of _ 
21 for 20. 


The ſame Laſt is at þ 
i 8 Alf 200 Muddes. | | 
i $8 Amſterdan-— 13% Hoot of 38 Meaſures to an Hoot, or Hoet. 
1 8 Antwerp- 175 Vertels. 
i 8 Bruges——10c0 Meaſures for Oates, 
I 3 Condet — 44 Muys, 8 Muys make 1 Cherke 
1 8 Dor: ———— 12 Hoot, alſoby Weighs of 14415. one Weigh 24 Stone, 

1 Stone 6 Th. 


I 8 Gaunt 


Iegas, 


Sto 


ve Ee En 
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g Gtn- -144 Sacks, or 14 Muys. 

8 Milaiebzrgh, by Weighs of 180 jþ to a Weigh. 

S$ Oftend, as Bruges, = - 
2 Konen ico Parrels, allowing 104 for the 10c:; 

8 and ——— 63 Uerring tarrels. | 


Foreign Weights. 


Generally 3 forts of iJ cizhts are uſed for Merchandiſe. | | 

1. Weights of great Content, as Hundreds, Kintalls, Centeners , Talents, Thou- 
ſands, Weighs, Skippounds, Charges, Liſpounds, Rooves, &-c. 

2. Weights of leſſer Content, as Pounds, Mina s, Manehs, Rotuli, &c. 

3- Small Weights, as Ounces of 12, 14, 16, 18, 20, 30, &s. to the Pound, and the 
Subdiviſions of the Ounce. 

Talents, of the Hebrews, Greeks, and Latines are ſeen before. 

Cantars, Centeners, or Kintals fomerime wrote Quintals, accompted by Merchants 
as Hundreds; are of 100, 112, 120, 125, 128, 132, and 140 Pounds. 

Weighs, or Veys, arecommonly 165 {6, or 189 t, or 200 5 it fora Charge. 
Skippounds, uled in many places quafs Shippound, or Shippond, for as in italy and other 
Countreys the Carg4, Cargo, or Charge is the Loading of an Horſe of 300, or 420 th. 
So is the Skippound taken for the Divident of a 1.ait vf Corn Laden in'a Ship. Skip- 
pounds are of 350, 329, 340, and 400 tþ tothe Skippound. Cargo is often taken for 
the whole Lading or Eurden of a Ship. 

Liſpounds, of :5, 16, and fometimes 20 Tþ to the Lifpound. 

Rooves, or Arrobas of 10, 20, 25, 30, and 40 {þ to the Roove: 

Stones, of 6, S, 10, i4, 16, 20, 21, 24,32, and 405. to ſome Stones. 

Poade, of Riſſta by Heyltii 'R 40H. ; | W 

Mixias, is commonly underſtood to be xoo000 Drams, of 8 to x F, -and' 123 to 
1 16. 

j--— RR of Cleopatra in egypt and other places in Africa, were 2 + Þþ, for 50 
Seſtertio s made 125 tH. but in Thracia it was but 2 < tþ. 

Pound is divided into more or leſs Ounces. 

Mark Weight, commonly 85. 

Mark Pound 16 5. that is 2 Markes. 

Mina Ptolomaica , 1 Rotuli, or 18 Qunces, or 144 Drams, and in leſſer Divi- 


ſions thus. 


: Siliquas. 
Rotuli. Ounces. Drams. Scruples. Oboli. Lupines. _ or Aereoli. 
| rrats. 
ac bs 18 144 | 432 864 | 1295 | 2592 | 6g12 
Rotulus., I2 96 288 576 | 854 1728 46508 
Ounce. 8 24 | 48 | 72 144 384 
Dram. 3 6 | 9 18 48 
Scruple. 2 | 3 6 16 
Obolus, | 15 3 8 
Lupine. 2 54 
Siliqua, | 23 | 
or — 
Carrat; 


Mane, or Maneh, in Arabia, double 1 of 165, and 1 of 203. 
Thar called Alialica, Baſaria, Alanthalica, and Aegyptia. 
This Romana, and is indeed of Alexandria, the fs.” there being 20 Ounces, 
; — --— wi Syria, Aſia minor, egypt and Venice, reckoned for a Pound 
is thus divided. 


Rotulus, 


t2 p 
Lafte of New- 
caltie how 
mucn t feveral 
2ther Places, 


Fein 
Welgnts of 


3 frts. 


Talents, 
Cantars, &c. 


Wcighs, &c. 
Skippounds, 
Carga's. 


Liſpounds, 
Rooves. 
Stones. 


 Poade. 


Mixias; 


Seftertio of 
Africa, &c. 
Pounds. 
Markes. 
Mark Pound. 


A Table of the 
Mina Ptolo- 
maica. 


Maneh ef 
Arabia the 
Sorts and 
Names. 
Rotulus- 
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A Table of the Sachoſi, Scxtaries, Deniers, Darchiny, Scruples, Obolos, Danigs, Kirats, Aercola's, 
Araoian or or or or or or Or or or 
Ret wins, Ounces. Cicless Aureos. Drams. Garma. Orloffs. Lupincs. Siltquas. Keſtuffs, 
Rotulus, or I2 24 | 84 95 288 576 3864 | 1728 { 3450 
Tound. ( = 
Sacros 2 | 7 8 24 48 72 144 288 | 
Sachos — _ 
or Sextarie 31 4 12 24 36 72 144 
Ounce. or — — 
Cicle Denier 14 34. 65. 103 | 204 | gig 
| or —— 
Aureus Dram 3 6 9 18 35 
Aunius or — — oma 
Audanakus Darchiny Scruple|] 2 2 6 12 
Alky Garme ——— 
Oliginat 0? Obolus $8 3 6 
Kcnmer Orloff ES: 
or Daning| 2 4 
Onolaffat or 
Onolum Danic Carrat 2 
Lupine Kirat lo —__ 


or 
| Siliqua 
Phyſick Pound = Some mention the Phy ſick Pound at Yenjce to havebut 7 Drams in the Ounce. 


o—_ 6, The Lupinesat erice called Sextula's, becauſe 1 3 hath 92, which is 6 times 12. 


Keſtuff, how Every Keſtuff, or Aereolum (or Areolum) is the Weight of 2 Barley-Cornes, o is. 


much. there in the Rotulus 691 2 Graines. 
Pound of The AMlexandrian Pound 20, the Ounce 8 3, &c. 
Alexandria. The /ralian Pound generally is divided into 125, 1 5 into 2 Staters, and 1 Stater into 


— Drams; ſo hath 1 Iþ 24 Staters, 96 Drams. 
But in Phyſick there, and in other Places thus. 
iralan Phſc . Ounces. Loots. ns Drams, Scruples. Obolos. Sil _ Ns 
Pound. 12 24 48 Wes | 288 $76 - 1728 5700 | 
Ounce. 2 4 | 8 | 24 48 144 480 
Loot. 2 2 4 = 12 | - - 72 my 
le | M1 s | _ 36. | 
Siliqua Dram 3 | 6 18 60 
Scruple | 2 = 6 20 
Obolus | 3 10 
: Siliqua | 3. | 


as 2 5 i 


ne Er 


ARE 
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<p4j::, ſome ſay hath a Mina Romana , which contains 20 5. A Common Pound of Spaniſh 
165. and a Phyſick Pound of 12 5. each Ouncedivided into 8 Drams. The Ounce of *:z#t-. 


the Toleran Phylick Pound excepted, which hath g 5, as ſome affirm. 


Pound Weights of Spain. A Table of 
the Mina Ro- 
Syrian mana of Spain- 
Libra, SF. Duels. Quarterns. Sixths. 3. Beans. I. Obolos. Carats.Chalcos.Graines 
"1104 Eb. 20 60 80 | +20 190 240 480 y00 | 2880 [5700 11520 | 
Roimana'—— _ | 
Libra 12 35 48 72 95 144 288 576 | 1728 [3455] 6912 
Z | 3 4 5 2 12 24 48 | 144 |288| 576. 
Duel 15 | 2 2? 4 8 15 | 48 | 96 | 192 
Quartern | I 2 3 6 i2 | 35 | 72 | 144 
Sixth | 14 2 4 8 | 24 | 48 | 95 
Z I. 3 6 18 35 72 
Syrian 2 4 | I2 24 | 48 
Beane — 
"T0 2 | 6 i2 | 24 
Obolus | 3 | s | 12 
Carat | 2 4 
Chalcus| 2 | 
The Common Pound of Spain; The Phyſick Pound of Toledo. Tables of the 
Adarmes Ounces. Drams. Scruples. Graines. ory of 
Marks. Ounces. Drams. or Pound 12 | ios | 324 | 6480 ; 
Adarames La 
_— 2 | 16 | I28 256 ; Ounce| 9 27 $40 
Mark | 8 | 64 | 128 Dram | 3 60 
Ounce) 8 | PE Scruple 20 
Dram | 2 
Pound FVeights of France, Fans of 
France. 
The Weight uſed by the Merchants for the moſt part is of 16 F, called Liure 4? 
Arvers, though in tome places but 14, others 18 5. Cotgrave writes the Lizre or Pound 
de Lyon to be 15 F. that de Spaigne but 145. And divides the Pound of 16 5. into 
32 Halfes, 64 Sezaines , 128 Treſeaux, 256 Groſs, 512 Demigroſs. And the Pound 
uſed by the Farriers conſiſting of 12 5 into go Drams, 270 Scruples, 540 Oboles. Af- 
ter Malines the Ordinary, or Pound commonly uſed for Merchants is parted thus. 
: R | Tables of the 
The Pound Weight of Faris, The Phyſick, Pound of Lyons, Pons too 
Ounces. Groſfle. Scruples. Graines. Ounces. Drams. Scruples.Graines. and Lyons. 
Pound | 16 | 128 | 384 | $216 : wo 12 | 90 | 288 | 5750 > 
| | 
Ounceſ| 8 | 24 $76 Ounce| 8 24 | 480 
Groſſe | 3 | 72 _ Drm| 3 60 
Scruple | 24 Scruple] 20 


Cotgrave mentions a Weight called Sextule of 4 Scruples , or the Sixth part of 
15. 


k k | Pounds 


Sextulc, the 
Weight, 
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Prinds of Ponnd Weights of Germany, 

Germany. 

Firbles nf the The Pound Weight of Vienna in Auſtria, The German 7hyſick, Pound, 

Paund 3 : | by Alſted. 

Vienna and Ounces. Loots. Quints. Pennings.Grains. h 

Phyſich Pound, Pound | 16 32 128 512 | 12800 Ounces. Drams.Scruples. Graines. 
Ounce| a 2 on hk Pound | b2-- {$6 | 228 | 5760 


_ Ounce i 8 | 24 440 


Loot | 4 15 FiToſe) | 
. 4 : 
Quint | 4 L_ Diam | 3 10) 
. C 2 
Penning| 25 Seruyk N | 


Pounds of th? In the Low Countries they uſe Pounds of 12,14, 15, cc. Ounces. 


Low Coui- At Bridges in Flanders they have 1 ſþ of 14.5, and 17H, of 165. The 100+ 
weles, of 16 5 make 108 Þþ of 145, but the Ounces of 14.to the tþ are the heavieſt for 
>| 100, of theſeare 105, + Ounces of 16 to the Pound, This tþ is thus divided. 
Table of the Ounces Loots Sizaines Drams. 
Bridges Pound. —_ be, | : us I 26 
- Ounce | 2 E- 2 
Loot | 2 4 
S1zaine 2 


Dram, or Quint. 


Weights at At Antwerp they uſe to weigh by the Hundred Pounds even Weight, called S:1le, 
Antwerp. for which commonly at the Weigh-Houſe is allowed 101 i. A Stone is 8. The 
Skippound 300 th. The Weigh 165 þ. The Carga or Charge 400 t. which is two 
Bales of 200 Hþ each for an Horſe to carry. The Pound there is 16 3. 
This 100 & of Anmerp weigheth in the Places following, 


9431b. : : 
wang oy 7 ng The 100 . Cantar Tambaran. 
ci ox of 13 Ordinary Weight. | 
cas ws © Aller—-——\ oi To weig Steel” Tinne and Copper. 
1 8 Ailſt——-——108tH. | | | 
I 64Tb- 
þ 78 Minas of 165 to the Mina. 
( 27 Rotuli of 6 tþ to the Rotuli, 
1 Peſo is 15 Metallicum, or a Dram. 
5o Metallici x Mark. Our Mark 42 Metallici. 
Musk and Amber fold by this Weight in gy. 
11 Aleppo—_—_ — 22 Rotuli of 100 to a Cantar. 
| 1 Rotulus is 605, or 480 Metecalos or 3. 
1 5 is8 Metecalos or Dragmes. 
1 Z or Metecalo is 1 + Peſo. 
10 Peſo's are 1 Onga, or Ongia, to weigh Civert. 
x C108 Roruli, of 100 to a Cantar. 
1 Alexandria-—— 78 My of 20 Ounces. 
> CO LEN I, of 12 Ouncesto theH. 
America Malica-} 36 Minas Seſtertias of 305. 
2 11 Aman, as Aleppo. 2 | G 
i $8 Amſterdam-—— 94*1h. And for Silkes they uſe the Weight of Antwerp. 
' 
I 


The tooth, at 1 3 Abbevile 
Antwerp how 2 11 Achri 


3 1 Alcaro 


ta 
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7 Aquila —- 147Tb. —Ij 
102T6- 

78 Rotuli. i 
: 104 Maires, or Minas. 
2 2 Arabia. 148 Pounds. | 


| 936 Qunces, or Sachoſi 12 to 1 Rotulvs. 


3 Aquiſmort 


3 1 Arcadia 


t1, 


| 
| 
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i Arcadia g2ih, and 83 Iþ for Mavigetto. 

"Rx Archipelago 12th. 

(1o5hH. of 16 5 to the Hþ. | 
Armaria bona— ) 903th: of 18 5 uled for Silk and Coppet. 
© $4th. of 32 5 Fleſh Weight. 

2 3 Armenta- —1 30TÞþ. 

a - 106th. 

1 14 Arragon- Y 96H. Great Weight for Wooll. 

1 $8 Arſchot—- 100Tb. all one with Antwerp 

i 8 Audinarac -11icH. 

1 3 Avignon-- 111th. A Centener is 2 Frailes of 56. 

4 Anburgh.—— 95Tb- 

i $ Harrow Op Zome— 98th. 

© 95H. Wool! Weight. 

1 14 Barcelona— ) 1c6t. Common Weight. 

1 31h. Saffron Weight. | | : 

i 4 Baſil — $6}. They uſe Cenceners of 1 ootþ, 1207, and 132. 

1 7 Bergamo ————1 37th. and 10$hh. by the 2 Quincals. | 

x 1 Bergen -—— 965jhþ. bur uncerrain weighing with a Sling. 

|; 4 Bibrach v2tþ. of 165 to 1th as Conſtance. 

2 11 Barutti — 21 Rotuli. | 5 

i 7 Bolognia — 53th. of 305 to weigh Wax and Wooll by Rooves of 1; 

1 3 Borgoingie, as Abbevile. 

___ £138Hz. Ordinary Weight, 

1 4 Buſey 2 91th. To weigh Steel, Tinne, and Copper. 

1 3 Bourdeaux, as Abbevile. | 

1 4 Breſlat— t 20]þ. by the Centener of 24th to x Stone, and 5 Stone to 
1 Centener. And 545 Srone to the Centener of 1 32 # 
there alſo uſed. | 

1 7 Breſcia _ and for Venice Gold 1 36 Þ. 

| 10chH. 

1 .8 Bridges-- 4 93th. for Butter and Cheeſe, The Stone 6 {þ. and 26 Stofs 
: Weigh , but Wooll Weight is 108 i. weighed by 
Stones of 6 ſh, called Nailes or Neiles. 18 Neiles to the 
Hundred, 45 Neites to the Weigh, 2 Weighs to 1 Pocket 
of Wooltl. Hunt faies 18 Neiles is 14.4 t6 of our Wool! 
Weight. 

t $ Bruſſils, as A-ſchot. 

Bucca —— 44 Ocha's. 

I 14 Burgos - 93 Roruli. 

© 4} Burſa 85 Rorult, : | k 

3 4 Cabo verde- 107; Tb, or Rotult, A Quintalis r28 i of 4 Rooves of 32%; 

t 7 Calabria 147 1b. | 

111 jÞ. Ordinary Weight. 

1 3 Calais * 5 92 j. Merchants Weight. 

(114 Þ. Engliſh Wooll Weight. ; 

2 6 Calicut — — $0 Aracoles. alines p. 18. mentioning the Baccar or 
Bahar at Calicat to be ar L:isbon 4 great Quinrals of 1 1 2; 
ro the Quintal, and thar che 4, Quintals are 4 $0 Aracoles, 
that is 120 Aracoles for 1 Quinctal, And again that the 
Bahar 1s 20 Faracoles, which is 5 Quintals at Libor of 
32 tþ per Roove, is nor well ro be underftood Seeing 
the great Quintal at Lisbon is 128 fh or 4 Rooves of 325 
per Roove; whereas 4 Quintals ot 112#5is bur 448 #, 
and 5 Quintals of 128 tþ is 640 Þþ, unleſs there be 2 ſorts 
cf Bahars at Calicut, 1 of 4.3 Aracoles, and another of 

' 20 Faracoles. Or thar the Bahar be 5 greac Quintats ar 
129 {5 the Quintal, thatis 645 Ih for ſo many Pounds 
or Portugu;ſe Rotuli are in 480 Aracoles for 100 t of 
Antwerp, which an{wer to 1073 th of Portxzal Weigh: 
by his own Conceſſion in the ſame Page a little before. 

3 3 Canary-Iflands-——107 tþ. as Sevill. 


l 


s Candia- 


C1383 H. for Gold Thread. 


L B89 Rotuli, whereof :;co ts a Cantar js Quintal. 
LT Carp). 


i127 
Tre 100Yh. at 
Antwerp ow 


mitch at divers 
otner Places, 
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thc 100 I at 1 7 Carp, as Aquila. 
Antwerp how 14 Caſtile————1o02 Ht. 


Ny TY Cataio 87 Rotuli 100 to a Cantar. 
2 8 #7 Ceſena, as Bergamo. 
I 4 Collen—-. - 935 th- 
1 7 Como, as Aquila, 
1 9g Coningsbergh-- 125 tþ, which is a Centener. A Laſt of Wheat there 


5200 {þ. a Stone 40 th, a Skippound 10 Stone, that is 

400 Th. 

i 4 Conſlance————— 92 th. of 165 or 32 Loot. Some by the Centener of 

100 tþ, and ſome of 120 Þþ. 
- 87;Rotuli, 100 to a Cantar. 

1 $ Conſtantinople. —- 39 Ochaa, Hunt writes it Cohas. 

25 Metallici, which is their Dram, make 3 of ours. 

- 96 Th. There the Centener is 112 ſþ. A Stone is 10%. 
A Skippound 32 Stone, or 20 Liſpound of 15 Mark 
Pound which is a Skippound, or 320 Þ. 

FT 97 T6. Great Weight. 


Fx Coppenhagen- 


1 $ Corfu _ tU1ns th. Small Weight. 
1 8 Cortrycke, as Audinarde. 
1 9 Cracon—- 124 t5. The Centener there is 136 #. 


1 #7 Crema, as Aquila. 
143 th. of 12 5 moſt uſed. 
$132 i of 125, being 135 of the other. 
60 th. of 285 to the 1h. uſed for Fleſh. 
1 Cyprus ——o—2z=—— 20zRotuli, 100 to the Cantar. 
11 Damaſcu-- 26 Rotuli, There 1 Cantar is 5 Zurli, or Stone, and 


T1 #7 Cremona 


t» 


2 
1 Stone 20 Rotulli, 1 Rivola is 225 ſh. Antwerp. 
1 9 Dantſich— 120 T6. There 1 Laſtof Wheat is 4528 . The Laſt of 
Rye 4245 Iþ- 1 Skippound 340Tþ. of 1o great Store. 
1 Skippound 320 tb. of 26 Liſpound. 1 Centener 1 25. 
1 Stone for Spices 24 t. 1 Great Stone for Groſs Wares 
| 34 Iþ. 1 Liſpound 16 Mark Pound. 
1 3 Diepe, as Abbeville. | ; 
1 $8 Dixmuat, as Ailſt. | ? 
1 8 Doway, as Audmarde. | : 
I 6 Dubln,andin Ire-c 915th. by the Great Hundred. b 
land generally.—?_ 104 Ht. Subtle Weight. | | | 
1 W Song |= 8 Aion = 96 Ib. and 103 3 Iþ. for 112 0. : 
WI I 4 Erdford 85 Th. as at Vienna. | 
Wii! 1 7 Faenza ——132 6. | : 
Wl 3 2 Fez, or Feſſe 96 th. by Hunt wrote Feas, and noted as in Portugal. £ 
Wil 1 #7 Ferrara, as Bergamo. ke 
Wl! Fig —- 96 + Rotuli, or Scrutarjj. : 
J i #7 Fiume, as Venice. 
| Wl 1 8 Flanders— 110 j. for the moſt part, the places herein excepted, 
| F | 1 #7 Florence—————125 tþ. of 125 to thetþ. 
A 3 1 Forfori 65 Rotuli, 
Will '1 7 Forh, as Aquila. : 
[/| 1 3 France generally—111 t6. except herein excepted. 
Wi 1 4 Frankford? Baſil. 
I 4 Friburg—5 
1 $ Gaunt as Ailfe. 
i $8 Gelderland 99 Ib. The Places herein excepted. 
1 # Genes, by Roovestoa Quintal of 4 Rooves, and 4 }þ. over. 
110 Tþ. a Quintal of Pepper. 
I14 Th. a Gm of Ginger. | | | 
102 T6. Weight for Spices. A Carga is 270 tþ ſmall Weight. 
3 aww Geneva, 85 i. oe. Weight. ns . 


4 Germany, A Centener of the ſmall Weights is 100 #þ, of the great 1 20 }. and 
132 {þ. The Centener of 120 t6.is 5 Stone , of 24 #. 

\ per Stone. 
2 6 Goa, 
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2 6 Goa, as Portugal by Quintals, Arrobes or Rooves, &c. They have alſo another The 100Hþ,. at 


Weight called Afao, which ſignifieth the Hand , and Antwerp ww 


wel : much at divers 
gheth 12 T. uſed for Butter, Honey, Sugar, &c. bamwagy 


in the Portugal Dominions, 


1 14 Granada, as Armaria bena. 
+ Cuynea, as Cabo verae. 
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Hamburgh— 96 Th» The Centener 120 #. of 12 Stone, 1 Stone 10K. 
A Liſpound 15 tþ, and 20 Liſpound 1 Skippound. 


Heidelbergh, as Baſil. 

Hertogenboſh, as Arſchot. 

Holland, as Gelaerland, 

Hulſt, as Allſt. 

Tpre, as Ailſt. 

Iſtria, as Venice. 

Laartq—-———— 87 Rotuli, 100 to a Cantar. 


£138 tþ. 4 
Laconia  78;Rotuli. * 
Lanſan, as Bergamo 
Lavalona 131 Tþ. 
Leon 109 th. 
£156 I. 
Lepanto—— L 26 Rotuli, 1 Rotulus 6 Iþ. 


Lipſich, as Baſil. 
Lisbone, See Calicut. 


Liſle, as Audinarae. 
91:76. Groſs Weight of the Kintal Weight 1 12 th. 


—_ and at 104 th. Subtle Weight 
England. 189: Markes of 8 5 Troy. 


Louvaine, as Arſchor. 
Lubeck, as Coppenhagen. 


Luca, as Aquila, 
111 j5: ordinary Weight. A Centener is 112 %. 

102 {jþ- Almerick, or Weight of Geneva for Spices, abating 

_ 8 iþ. per Cent. 
943th. by the Kings Weight to pay Cuſtom by. 

A Quintal is 100 th. A Charge 300 th. A Somme 400th. 
Madera, as Cabo Verde. | 
Malines, as Arſchor. 
Mantua, as Aquila. 
Marſeilles 111% 
Maroco, or Moroco, as Capo Vera. 


Medina del Camporas Caſtile. | 
Melvin 124 t5. The Laſt of Wheat 5200 ts. The Skippound, and 


Stone as Coningsbergh. 
100 tþ. of 165 to the j6. which is the Princes Weight , 

Miyſen called Zigoſtatica. | 

Jen 96 th. Merchants Weight. 
148 tþ. of 125 to the Hþ. 

Millan, as Cremona. 

Mirabel, as Aquiſmort. 

Mirandula, as Aquiia, 

Modena, as Faenta. 

Molucro —————— 88 Rotuli, 1 12, a Cantar. 

Aſontpelier, as Avignon. 

Munchen , as Alwk | 

Naples —-- 120 T6. and for Yenice Gold 1 34 Iþ. 

Nareca —————120 t$6. A Liſpound or Stone is 20 Þ. and 20 Liſpound a 
Skippound, that is 400 th. uſed for Rye, but for Whea: 
but 350 th. to a Skippound. 

Nicoſia, or Nichoſia, as Arciyelago. 

Nigropont- 119 TI. 

Norenburgh, as Conſtance. 

Norlingen, as Ausburgh. 

Offen, as Baſil. 


Lyons 


L1 : 3 2 Oran 


130 


Toe 100 th. at 
Antwerp, how 
much at divers 
other Places. 
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94 Rotuli, x Cantar 5 Rooves, 1 Roove 20 Rotuli. 
j 38 th. for Spices. 1 Cantar 4 Rooves. 


_- gs 2 50 Rotuli for Corne, 1 Cantar 6 Rotulli. 
61 Rotuli, for Cotton Wooll, 1 Cantar 15 Rotul:. 
Otranto 
: Sales tas Bergamo. 
3 Paris — 93 T5. accompting 4 Quarters of 25 tþ to the Hundred. 
7 Parma, as Aquila. | 
4 Paſſau --—— 87 tb: 


7 Pavia, as Cremona. 
7 Piran, as Venice. 
7 Pleamont 7 
7 Plaiſſance F 
4 Pooſen, AS Breſlaw. 
8 Popering, as Ailſt. 
Io Portigal— 


as Aquila, 


107; Rotuli 


ters. The great Quintal is 123%. of 
4 Roove ' Roove 32 1H. The Small Quintal is 
112 Th. of®X Rooves, 1 Roove 28 ſ. The Quinrcal of 


Wax 168 tþ, which is 1; Quinctal of 1 1 2 $5. of 4 Rooves 
of 42 t6. the Roove. 
4 Prague, as Paſſau. 
7 Puglia, as Calabria, 
(Raguza 
7 < Raviano Ca Faenza. 
Ravenna 
7 Rechanati-- 137 Tþ. but to Gold Thread but 119 %. 
4 Kegensbourgh, as Paſſau. 1 
is Revell ——120 Tþ. which is a Centener. The Skippound there is 400hH, 
1 Rhodes 19; Rotuli, A Cantar is 100. 
g Riga —120 Tb. A Liſpound is 20 tþ. and 20 Liſpound a Skippound. 
7 Rimano, as Faenza. 
3 Rochel ——<\<K—1 11 16. and 119 Þ$. by the ſmall Weight. 
7 Romagna, as Naples. 


7 Rome '+ . TR 
F 91 16. by the Yonte, accounting as at Paris. 
3 Rouen L 944 ib. by the ordinary weight, and 4 th. per Cent over. 
bh I11 T6. Small Weight. 
4 DANSOMSP YL $3 tb. great Weight. 
3 St. Antoine 127 Iþ. | 


8 St. Omar, as Audinarde. 
3 St. Thomas, as Cabo Verde. 
14 Saragoſſa————1 12 i. And the ſmall Quintal 1 1 #. 


C137 Þ- | 
7. Savoy L195 t&. Small Weight. | 
4 Saxony, as Meyſen, 
1 Sciba, as Antwerp, 320 tb. is there a Skippound. 
1 Scio, as Fio. 
13. Sequia, as Venice. 


6, great Quintal is 144th of 4 Recoves of 3cH. 

107 T6. { Theleſfſer Quinral 1s 120th. of 4 Rooves of 30H, 

: A Es ( The ſmall Quintal is 112 th. of 4 Rooves of 28 &. 

7 Sicilia 152 Tþ. of 125 per Þ. 

61 Rotuliof 30 5 is a Cantar of 24 Seſtertios. | 

54 _ for. Fleſh by Talents of 12 Seſtertio's is 30 
otuli, 


14 $5 evil 


4 Sileſia, as Breſlaw. 
13 Spelato, as Venice. 
4 Spiers, as Bibrach. 
4 Stern 


96 16. The {mall Stone 10#. The great Stone 21 #. 
The Centener 1 12 {. 

120 {þ. The Skippound 32076. and alſo 340 H. 
The Centener 1 20 th. The Stone 10%. 


4 Straelſont-- 92 16. The Stone 1oÞ;. and the Liſpound 16. 
2 Sanus, or Sus, or Fez. 


15 Stockbolme 


2 11 Syria 
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2 11 Syria 156 Mmos, 1 Nina 100 Drams. The 109 I 
|S Tergus —————107 iþ. antwerp hw 
1 J Filouſe, as A VIg non. © mCE af rvers 
= = ” . other Places, 
3 2, 1 iuits, OT Tuns— 6} Rotuli. : 
' 9 1 Ioren I 20 Tþ. 1 he Stone 1S 24 Th. 
i $ Tournay, as Ailſt. 
1 7 Treviſo, as Bergamo. 
1 7 Trieſte, as Venice. 
3 2 Tripoli, as Thunes. 
2 11 Tripoli—-—— 26;Tbþ- : | 
(106 Tþ. by Quintals of 4 Rooves of 30 th for Spices. 
1 14 Valentia- C134 tÞ. by Quintals of 4 Rooves of 36H. | 
The {mall Carga is 360 th. that is, 3 Quintals of 1 20th. 
The grear Carga is 432 1h. thar is 3 Quintals of 1 44th. 
4 98:th. Great Loht, _ Ala Grofja, uted for Fleſh, 
: ; Butter , Leather, Dates, Yarne., Copper 
i 7 Venice —5 Threa Oile, Brimſtone and Wooll. ith 
( 156 th. Small t of 125, called 412 Sotile, moſt uſed 
for all Merchandiſe. 
An Ounce is 6 Saffi, 1 Safi 24 Carrats, 1 Carrat 4, 
Graines. 
They alſo accompt by Thouſands, &c. wich allowance of 2. 
per Cent. in the Cuſtom Houſe. 
1 Thouſand 40 Mixti, 1 Mixti 25 tþ. 
1 Carga 400, tþ 1 Starre 220 Tþ. The Starre is Menſural. 
Starres for Corn 130 T6. Ginger 1 $o TH. Raiſins 260. 
The Starre containes 54. Pottles of Wine at Antwerp. 
1 7 FVeronna 90 Th. And for Gold Thread 143 tþ. 
1 4 Vienna -—— 85 th. asar Eraford, where allo a Summe of Quick-Silver 
IS 275 Th. 


t 14 Yillaco, or Vellica— $0 Th. 
1 4 Ulme, as Baſil. | 
© 65 Rotuli for Cotton. 
3 2 Una ) 75 Rotuli for Spices. 
e 94. Roruli for Corn. 


1 7 Urbin, as Bergamo. 
Walloxs Countrey, as Ailſ?. 


1 $8 Walſland, as Gelderland. 
1 9 Wilde, as Riga. 
t 4 Wiſel, as Ausburgh. : 
3 1 Zaidin—- 77 Rotuli. 
1 8 Zeland, as Gelderland. 
3 1 Zero - 50 Rotult. 
t 8 Zurich Sea—— 110 Ib» 
Foreign Weights for Money. Weights for 


Mon ey 
In Flore::ce they uſe a Weight for Gold and Silver, and at Geneva for Silver called a e's of 


Pound of 125. 15 is 24 Deniers, and 1 Denter is 24 Graines, So is there 691 2 Florence and 


Graines in the Pound. | rs | Geneva. 
In Naples their Pound is like wiſe divided into 12 5, and every Ounce into 8 Octany, p,und of 
or Octavos. ' Naples. 


The Mark Weight is uſed in many other Places, and at Antwerp containeth-$ 5, and mark of 
is heavier than their ordinary th. by 5 upon the Hundred, as 2/alines faith. This Mark Antwerp. 
1s divided in 4 double manner. | | 


of Ouncecs. Enzliſh. Graines. Ounces. Peny-weights. Graines, Tables of Ant 
(1) MarK) 7-1 2000 $120 (2) dar! s Whos: 4508 | werpe Mark. 
Ounce | 20 640 Ounce | 24 | - 
Engliih 32 Peny-weight; 24 
Cw 
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A Table of the 
French Mark. 
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The Mark Weights of £p"* other Places ſubajvided. 


France. 
Primes, Tercies, 
Ounce. Groſſes. Deniers. Graines. or Seconds. or 
Garobs. Malloauen. 
— | 54 | 192 4508 | 110592 : 2654208 (53700992 
' Ounce 8 I 24 676 13824 | 331776 | 7962624 
Groſs | 3 72 1728 | 41472 | 995328 
Denier | 24 576 | 13824 | 331776 | 
54 | $76 13824 | 
Garob, | 24 | $76 } 
or - 
Prime Secoud | 24 


In France the Ounce is alſo divided into 2 Carrats, and every Carrat into 12 


How many 
Carrats and . 
Graines in Grames. 
cm Dantſick iz Poland. Geneva for Gold. 
mar a Ounces, Pence. Hellers. Ounces. Deniers. Graines. 
elgnts Mark] 8 6 I2 8 
<<" MF r | #56. | $ : Mark 192 WO 
Geneva. Ounce | 32 | 64 | Ounce 24 576 | 
Peny | 2 Denicr 24 | 
Meyſen and Meylſen iz Saxony. Norenburgh i= Germany. 
Norenburgh. | ; 
R —_ Graines, Ounces. Loots. Quints. Primes. Seſtertios, 
unces. Deniers. or M | 
Momenta. __ R | -_ 3 kh | _ NY 
Kari + | 4908 | | Ounce | 2 8 . 32 128 
Ounce | 24 576 © Loot "= 16 ws 
Denier, | 24 Quint | 4 uf 
. or IOMIND 
Peny Prime, 4 
Peny, _ 
or 
Numulus. 
Portugal and Portugal. Venice. 
Venice. or, _ 
Oftavos, G4 Silicos. Siliquas, 
Ounces or Grains Ounces. or or Craines. 
| Oitavos. Bo  Quarts. Carrats. 
Mark| E-þ. < 288 | _— 8 32 1152 4608 + 
| Ounce | 8 36 | Ounce | 4 144 $76 
Oitavo 4- | Quart, 35 144 
or '— or 
ORavo Silico,  Carrat, 144 
or . 
Siliqua 
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Gold. Silver, 
Ounces. Caſtellanos. Tomines. Graines. | Ounces. Dramsor Oftavos. Graines. 
me - | SO 400 4800 Mark| B | 64 | 4800 
' Ounce | 65 SO 609 Ounce | 8 600 
Caſtellano 8 96 Dram, or Oftavo] 75 | 
Tomine I2 2 
Rome. Rome, 
Primi, 
Ounces. Dranis. Scruples. Obolos. Siliquas, or 
BE : .______Grannes. 
Mark| 8 | 54 192 | 384 1152 400g 
| Ounce | 8 24 | 48 144 $76 
Dram. 3 | 6 18 72 -] 
Scruple | 2 6 24 
Obolus 3 I2 
Siliqua | 4 
Romana Libra, by Malines. A Table of 
Romana Librg 
Libra. 12. 84 168 336 840 3320 5040. 
Q©O < > 
ca þÞ EE 8 
$3 83 x SS 2 
3 3 8 5 5 
SY * © by 3 


The Ton of Gold in Latine, Tina, ſeu Tonna, by ſome called Romar, but by Alfed, Hans of Gold 
German is thus divided. w called, 


Pounds. - Marks. Ounces. Loots, Drams. A Table of the 
Tonne of Gold.] 781% | 15624. | 12500 | 25000 | 100000 Tonne of Gold. 
| Pound i | 16 32 | 128 
Mark | g | 6 
| Ounce 2 8 
Loot | | 2 
Scotland, divides their Pound into 24 Deniers, 1 Denier 24 Primes, 1 Prime 24 Se- Pound of 
conds, 1 Second 24 Thirds, 1 Third 24 Fourths, &c. Scotland, 
The Correſpondency of 100 Markes of Antwerp to the places following. Ne 100 Marks 
Antwerpe, 
Adler . 765 Þ. how much at 
3 1 Aegyptt— 94 Befles omg other Pla- 
3 rica —— $7 Markes 
1 7 Ancona 103 + Markes 
I 7 Aquil——— 7: H. 
1 4 Auburgh=—— og, Markes 
1 4 Bambergh | R 
nn L—==—1034 Markes 
I 4 Bohemia — $8; Markes 
1 4 Breſla 121 3 Markes 


M m 1 14 Burgas 
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The 100 Marks 14 Burgas ad 1162 Markes 
rakegas Ky 7 Calabria — 764 th. 

ſome other 14 Catalonia Io Markes 
Places. 4 Collen 105 £ Markes 


i 

I 

: 

I 

1 $5 Conſftantinople———— $87 Markes 
I #7 Crema® - 103 5 Markes 
i 9g Dantſick 
I 

T 

I 
F 
I 


4 Erdford Pnmmem—mi Og i» Markes 
7 Florence —— 72 Þ. 
4 Franconia -—103 4 Markes 
4 Frankford 05 > Markes 
103 5 Markes 
F Gold 116 Markes 
1 7 Genesfor) Gur 77 Markes, or 16. 


4 Friburgh 


1 7 Geneva, as Paris and Lyons. 
I 5 GY@Choommmmmmmm 195: Markes 
— — 8 _ Markes 
1 4 Lipfich 105 f Markes 
x 2 London— 895 tIþ. 
112 HMarkes, Merchants Weight 
s.-.3 Lyons — | ; 
102 & Markes, Merchants Weights 


4 Ments | The Kings Weight 


T 
I 4 \Meyſen> ———--——105 £ Markes 
i 7 Millan)' 
1 7 'Aaples 76 3 TI 
2 6 Narſings — 8 Markes 
i 4 Norenburg ——103 5 Markes 
4 2 Nova Spatnia-——— $875 Markes 
I 3 Parts, as Lyons. 
2 9 Prrſia— «—=— 37 Mina's 
4 3 Peru -—— $7: Markes 
I #7 Piedmont o9 Markes 
I 7 Puglia _ 7% 5 i 
Ti 7 Rome 103 + Markes 
1 4 Saxony _ 105 Markes 
I 14 Spain 107 Markes 
1 4 Trevers, or Triers--—105 f, Markes 
1 7 Treviſo ————103 ; Markes 
To 7 TUYio—— 99 Markes 
Y ETurky 87 Markes 
Vemce : 
: . Veron # —103 4 Markes 
i #7 Vicenza ——1Io5 £, Markes 
I 4 Vienna 87 Markes 
x 4 Ulnme . 05 £ Markes 
I 


4 Wiſſilbargh ——103 4 Markes 
Foreign Mo- To cloſe up the Forain Geodaticks, Moneys take their turn, concerning which three 
nies. . * things are tobe obſerved. 
| 1ſt. Their Diviſions , or greater and lefſer Denominations. 
- 21y. The Accompts thereof, and Exchanges. 
| 3ly. The Weight and Worth of the ſeveral Coines. 
Accompts and QAdalines, p. 240, 241, 257, 258, 259, and other Authours inform us concerning the 
Exchange at ſ7- former two, as followeth, viz. at— X 
veral Places. 2 11 Aleppo, The Ex > is made by Sziraries of 120 Aſpers, or Dollers of 
| _ 8 Alpers, every Aſper 10-Macherines. | 
3 1 Alexandria, They Accompt by Ducats, either Ducat de Pargo, of 120 Maids, 
| Ducat of Yemice of 4 Maids, or Italian Ducat of 35 Maids. 
1 7 Ancona, —— on the Ducat of 21 Groſs, (which is in Specie 23 
{ roſs) which Ducat is alſo 14 Carlini, and every Carlini 6 Bol- 
lidini, So is the Ducar 84. Bollidini. 


I 14 Arragor, 


art], 


rec 


Dollar | 
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Accompt by Pounds of 205; aid 124, And the Ducat of 12 
Ryals. Every Ryalof 1s. or 12 4. 


Liures Toirnois of 20 Stivers, or 4o Pence Flemiſh , whereof 
6 called Guilders or Flortus makes the Ponnd Flemiſh in all the 
17 Provinces of the Netherlands. Which Pound is divided in- 


. to 205. and every Shilling into 12 4. &c 


Some reckon by. the Pound: Parafis, which is. but 20 Pence, 
whereof 12 make 1 Pound Flemiſh, but their Accompts, as al- 
ſo the Finances of the Princes are kept by Pounds Tournois, 
and both Pounds divided into-20 5, and every Shilling into 1 2 
Pence, admitting alto the Subdiviſions of Oboto's, Maille, Heller, 
Hallinck, Corte, Mites, Point , Engevin, -Poot , and ſuch like 
Copper Monics. | 
Alſtead mentions the Florin in Germany to be 15 Batz, every 
Batz 2 Albes, every Albe $ Oboli, or Nummos. So ſhall the 
Florin be 30 Albes or 240 Oboli. 


i 4 Auguſta,or Ausburgh, Accompts on the Dollar coined at 65 Creutzers, riſen 


ſince to 752. Exchange is made on the imaginary rate of 65 
Creutzers. 

A Creutzer, is ſometime called a Schreikenborger, and in Latine, 
Crucigerus and Cruciatus, being pieces ſtamped with a Crols. 
Their Groſs make 12 Creutzers or 3 Batz, fo is their Batz 4. 
Creutzers. Their Lyon Piece half a Creutzer. They have 
their Snubourgh, Blaphart,or Bohemico $ of 3 and 35 Creutzers. 
The Rix or Rycks Doltar is 4o Albes of 34..evety Albe, or 
72 Creutzers. Every Doltar as before. See the following Ta- 
ble, and afterwards ini Germany. 


Groſs. Batz. Albes. Creutzers. | Lyon. . \._ Pence. Black. yenvs. 
6 4. - BG = 39 " 28: - 1m | 240 258 | 
Groſs | 3 | 5 I2 þ- 24 | 40 = 48 _ 
Batz = | 12 4 8 | 13 | 26; 
Albe | 2+ | 4? 8 | 9g ES 
Creutzer | 2! 3; 4 = 
law | 7 | 2 
Peny Iz | 


KG 


3 2 Barbary, Generally Accompts are kept, and Commodities ſold by Ducats of 


10 5, each Ounce divided into 8 parts, which eight part is in 
Value about 1 24. Sterling. 


1 14 Barcelona, AsSat Arragon, . | 
1 4 Bavaria, Accompts and Exchanges both are by Guilders of 7 s. and 5o Pente to 


Shilling. 


1 4 Bohemia, As in Germany, generally by the Dollar of 24 Bohemico's, called allo 


White Groſs, each of 3 Creutzers, other Diviſions fee in the 
Table following. | 


 Marke, Dollars. Angſter's.Bohcmico's.Creutzers, Pence. 


1. 23 | 30 60 ; 180 | 600 
Marke 12 | 20 .| 40 | 120 | 400 
Dollar | I2 24 72 | 249 

Angſter | 2 | 6 | 2%. 
Bohemico 3 | Io 
Creutzer | 3< 


— —— ——— 


i 7 Bologna, 


—_— 

| | 145 

i + Arragon, The Rial, or Ryal of Plate is 23. Dinero's ( Hunt faith 13) and the Accompts an 
Ducat is 12 Ryals, whereon they make Exchange. And they &: _ at ſe- 

veral PIaces. 


3 -{/70is, And in {ſeveral other places they Accompt and Exchange by Pounds or 


Creutzer, how 
called and 


ſtamped. 


A Table of the 


German 
Dollar. 


A Table of the 
Bohemian 


TOC. 
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1 7 Bolognia, They Accompt by Piaſtra, or Pounds (called alſo Piaſtri,) each con. 
taining 20 Bologneſi. And exchange on the Ducat of 4 Piaſtri, 

1 8 Brabant, Andin moſt placesof the Low Countries, Monies, are accompred by 
the Pound Flemiſh, containing 20 s. Flemiſh. And every Shilling 
I24. or Denierscalled Single Stivers, 2 of which make 1 double 
Stiver. See Flanders. 

1 4 Breflaw, They reckon by Markes of 32 Groſs , of 12 Heller to the Groſs, 
And exchange by 30 Florens to have at Norenbergh 32 Florins, 
and at Vienna 34 Florins. 

t 7 Calabria, Exchanges are made by the Naples Ducar, of 10 Carlini. 

I 14 Caſtile, Exchangesare made on the Ducat of 375 Marvedies, which they call 
in the Bill of Exchange Ducadas d' oro, or de Peſo to be payd 
out of the Bank is better by 6, or 8 pro Milliar. See Spain. 

1 14 Cataloma, aSat Arragon. 


I 4 Coe {Both Accompts and Exchanges are made by Dollars of 72 Creutzers. 


A Table of the | Markes. Morkens.White pennies.Shillings, or 
Guilder kj} Stivers. 
Cleves Their Guilder is ww” 2 g 
Collen. | : i 6 : : 
Marke | 3 6 I2 
'Morken 2 4 
White Peny 2 


1 $8 Conſtantinople, as Aleppo. ; 

1 9 Dantſick, They accompt by Poliſh Guilders, of 30 Groſs, every Groſs 184. 
They buy with the Great Mark of 60 Gros, or the Little Mark 
of 15 Groſs. Alſo by the Scoc of 3 Great Marks. And ex- 
change upon the Florin Poliſh, or the Pound Flemiſh. They have 
Dollarsof 35 Grols of 3 Shillings. And new Dollars of 24, 26, 
or 30 Grols, Their Gilden is 80 Groſs. So is 


. Great : Little 
- co of the Gildens. Mankos. Dollars. Guilders. pa eng "Ce: 
Dantlick. Scoc.| +4 52 6 bs + ao | 3240 | 
' Gilden | 14 25 27 54 8 1440 
Great | 1.5 2 4 60 I o80 
Marke — — 
Dollar 1 24. 35 630 
Guilder 2 30 _ 
Little | 1 5 | 270 
Mark 
Groſs | 18 | 


: 1 Denmark, They fonge by Markes of 20 Shillings. And Exchange upon the 
Dollar. 

1 6 Dublin. See Ireland. 

12 Edenbourgh. See Scotland. ; 

1 4 Embden, They reckon by Guilders, and exchange on the Rycks Dollar, but 
from London hither and thither upon the Pound Sterling. 

1. 8 Flanders, As before in Brabant. See a more particular Diviſion of the Flemiſh 

Money in the following Table. | 
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French 
Crown! —— 


A 


called Duyts. 


FOR "1; Double- Single- Negen- Copper- : 
Gilders. Shullings. Stivors, S*ivors. Oroats, Ortgens, Macken. Feaog.. Mites. 
Flemiſh, © | 26-—- 120 240 480 g00 . 1920 268) 
Pound. _ — — A——— 
Gilder| 3+ | 10 20 49 | Bo 169 | 329 480 
Shilling | 3 6 2 4 6 | 48 | 95 144 
Double- 2 & 420 | 16 | 2 43 
Stiver | ESTES SETS OO OE 
Single- 4» | 3 | 16 24 
Silver P Ge Rey, 
Groat j 2 | 4 | 8 I2 
Ortgen, or 2 | 4 6 
= Ortken — mw — 
'e Negen- | 2 3 
Manncken'- Ws ae 
Copprr- Þ. 
Penay. 


Five Single Stivers are Currant in ſeveral Places of the Low- 
Countries for Six pence Sterling. Ortkens in fome places are 
Mites in ſome places of Flanders are called Cor- 
res, Engcuni, Points, Pites, Pootes. 

1 #7 Florence, They accompt by Crownes of 205. and 124. to the Shilling. And 
exchange by a Ducat called La 
Florin there is 24 C"_ A N 

ance, Generally they uſe Liures Solx and Deniers, and commonly accompt 
f OI by hom, as the Engliſh by Pounds , Shillings and ” Hy bur 
by an Edict made 1577, their Accomprts are to be kept in French 
Crownes of 60 Sols to the Crown, or 3 Liures , that is Pounds 
Tournois. And exchange is made thereupon unleſs for ſome 
places in /raly, where they exchange for Number to have fo 
many Ducats for ſo many Crownes of the Sum, not in Specie 
but imaginary, yet reſpecting the Value, or Par. See further in 


the Table and Notes thereupon. 


Liures. Sols. Liarts. Doubles. Dcmiers. 
3 | 60 | 240 | 360 720 | 
Liure | 20 80 120 240 | 
| $ols 4 6 xe 1 
ls | | LW 
Liart 12 | 3 | 
Double 2 + 

E 


There are alſo Petit Denters, and Mailles, but not conſiderable. 
A. This Crown here ro make Exchange by is equivalent to 


the Silver Coines of Lewis 13th and 14th, called Lewiſſes 
and jmaginary, and not to be accompred for the French Gold 
Crd which is a real Coine, and of greater yalue now, 
being worth 8 s. Sterling, or thereabouts, bur when cur- 
rant, at 6 s. Sterling. The Accompt and Exchange agreed in 
reality, 10 Sols then and yet commonly reckoned for an Er- 
liſh Shilling. Of this Gold Crown was the Cardecue a quar- 
ter, and fo valued in Sterling Money at 184. and ſhould be 
wrote Quartid'eſcue, Eſcue, being French for a Crown. 


B, and C, The Liures (or Pounds ſometime called Franks) and 


Sols (wrote ſometime Soulx, ſometime Solx, derived from 
the Latine, Solidus, as Liure from Libra are different. Thoſe 
commonly uſed are called Tournois, and valued with Srer- 
ling Money as above. Of the Sols Barrois 14 make 20 Sols 
Tournoiss The Sols Manſais, is 2 Sols Tournois, The 
Sols Paris is 14 Sols Tournois. The Sols Bonrdelois is half 
the Sols Paris. And fo accordingly is the Liure to be 
accompted. N n D,and E, 
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D, and EF, Neither the Liarts nor Doubles, though both Cop- 
per Coines are uſed in Common Accompts. 

1 4 Frankjord, Their Guilder or Florin by which they reckon is 60 Creatzers 

| divided by 205. and every Shilling inio 12 Hellers according 
to the Pound. Bur they exchange by the Dollar of 65 Creu:. 
zers payable inthe two Yearly Fairs or Marts, one the Week 
before Eaſter, and the other all che Moneth of Sepreznocy. 

i 7. Genoa, All Accompts, and Exchanges are made by Crowns of 60s, Givided 
into 205. and every Shilling into 1 2 Pence. 

1 4 Germany, Every Batz by which generally they keep Accompts, 1s 4 Creutzers. 
They Exchange on the Dollar imaginary at 65 Creutzers, and 
ſo coined as was noted before at Auguſta, though ſince rilen 
to 72 in Value. 

They have Pieces of 3, 6, and 12 Creutzers, and by them, 
and their Batz they value their own and Exorick Coines as rhe 
Hungarian Ducat is 27 Batz. The Gold Guilder 1s 18 Bacz. 
The Poliſh Guilder or Dollar 1s 15 Batz, Tefton 5 Barz, cc. 
A Guilder was the name the Antient Romans gave to an Ounce, 
and $5 made a Mark, and 12 Qunces or Guilders a Pound. 
And there were Coined Pieces called Nummi LErag nm, or Groſhes 
the 8h parc of a Dollar. 4nmo 1520. was the Gold Guilder 
Coined for a General Coine , and valued in 441/114 ar 58 
Stivers, but now in Specte ar double the Price. Neverthele!s 
Corn brought from Poland and the Eaſe Connrics, is bought 
and fold by the tame at the old value of 28 Stivers. 

Angelicies was the Sixth part of a Dollar, making 3 Batz, or 
x 2 Creutzers. Thele Angelici becoming Tribute Pennies were 
allayed, and ſo being made worle, did obcain the Name of 
BatZ or Bates (fomerune wrote Batles) quaſs Baſe, And in 
Thuringia they are called Gulielmi, and in Bohemia, Bohemici, 
whereof they have alſo 12 Peeces dividedly, for 12 Pence ; 
which Peny is 2 Hellers in Accompt all over Germany. 

2 6 Goa, Their Common Accompt is by their Ordinary Silver Coine a Pardame- 
Xerafin, having the Image of St. Scbaſtion at the one fide, and 
3 or 4 Arrows bound together at the other, which is worth 
3 Teſtons, or 300Res of Portugal, but varieth as the Exchange 
riſech or falleth : And accordingly their other Coines, and Ac- 
compts of which ſome are imaginary, and ſome real. They 
have alſo ſome good and fome bad Monies; for 4 good Tanga's, 
or 5 bad Tanga's are reckoned to value 1 Pardauve-Xetafin. 
And 1 Tanga is 75 Bafarves. Of thele Bafarves 375 make 1 
Pardauue-Xerafin. And 15 good Bafarves are valued with 18 
bad, which are made of Bad Tinne. By theſe other Countrey 
Coines are rated, as the Larin of Perſia is worth 105, and 10% 
Bafarves, as the Exchange goes. A Paradauue of Larins is 5 
L arins. - And the Crowns of Venice or Trkey are almoſt worth 
2 Paradauue-Xeraſins. They have alſo a Pagode . or Gold 
Crown, on which is the Figure of their 14o/, worth abour $ 
Tanga's, And Gold Crowns of St. Thomas with his Image on 
them, eſteemed at 7, or 8 Tangas. 

i 1 Hamborough, Their Dollar was firſt Coinedar 31 Shillings I ups, and many 
Years currant for 33, is now inhaunced to 545. Lups, of 3 

White Peny , and every Shilling is 12 4. and every Peny 2 
Hellers. They Accompc by "7, of 165, Lubiſh, and 12 7. 
to the Shllling : But Exchange for London upon the Pound Ster- 
ling, and for other Places on the Rycks Dollar of 33 5. now by 
them inhaunced to 54.5. Lubiſh, or lo many Stivers F/cmi//. 

As 4:20. - | 

i 4 Hungaria, They accompt by Guilders of 10 5s. of go4. to the Shillins, And 

bb: by Florins of 20s. and 124. to che Shilling : And exchange on 
the _ and Rycks Dollar worth 8 Shillings formerly , but 
7 5. 7 as 


1 6 Ireland, 
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6 Irelazd, They as the Engliſh Accompc by Pounds of 20 5. Steriing and Pence 
of 12 to the Shilling Only their Harper valued in Er2l2nd 
bur 9 4. was with them counted 1 s. So as their Pound is bur ; 
of ours, or 155. Sterlizg. And thereon Exchanges are made. 

4 Lipfich, as Brefia. 

io Lishon, See Portugal. 

8 Low Ccuntries, generally 2s before at Brabant. 

2 London, Exchanges are generally made for Germany and the Low Countries, on 
che Pound Sterlizg. For France on the French Cruwn of 60 
Sols Tournois. For Italy, Spain, and other Places on the DNucar 
Dollar or Florin according to the Cuſtom of the Place 

7 Luca, For divers Places in Zraly and Lyons in France Exchanges are made on the 
Ducar. 

3 Lyons, as before in France. 

14 Madrid, See Spain, 

7 Millan, Accompts are kept by Ducats Imperial, divided by 20s. and 12 4. 
ro the Shilling. And Exchanges made on the ſame, accumpring 

I s, to the Ducat Imperial : But they buy by a Ducat curranc 
of 320 5. 

7 Naples, They Accompt by Ducats, Taries and Graines. The Ducat is 10 
Carlini or 5 Taries, for the Tarie is 2 Carlini, or Royals. 
And hereupon Exchanges are made for moſt places of Jraly ; 
bur for Lyons, they Exchange by Number, as 125 Ducats for 
100 Crowns. 

4 Norenbourgh, The Exchange is made on the Dollar of 65 Creutzers, and 
many times on the Guilder of Florin, of 60 Creurzers, which 
they alfo divideinto 20 5s. and every Shilling into 12 4. to keep 
Accompts by ; and ſome ſay the Creutzer is 4 4. every Peny 
is 2 Hellers. And 5 4. is called a Fynfer, or 5 Pennick, 

7 Palermo, The Ducat is 13 Taries, 1 Tarie 2 Carlini, 5 Ryals of Spain are 
6 Taries. They accompt by Ounces of 3o Taries, to 20 Graines 
every Tarie, and every Graine 6 Piccolie. And their Ex- 
changes are made upon Florins of 6 Taries, or Tarij. 

3 Parts, as before in France. 

9 Poland, They Accompt by Markes and Exchange on the Dollar, and alſo on 
the Florin of 48 5. The Marke is One Third part of it. 

1 4 Pomerania, They divide their Money as in the next Table following, Accompt 

| by Markes of 16 Snudens, and Exchange upon the Ryckx 
Dollar of 32 5. or 2 Markes Snudens, 1o called to diſtin ouiſh 
them from Markes Lups, and Shillings Lups. 
Marks- Lups- Shillings- 
Snudens. Shillings. Snudens. 


—— 


——_— 


Pence. Hellers. 


Ryckx —_— "R225 32 | 384 705 
Marke Lups — 
Marke- | 8 15 | Wl 384 
Snuden '— a 
Shilling- | 2 | 24 48 
Lups. ———_ 
Shilling- | I2 24 
Snuden — 
Peny 2 | 


1 lo Portugal, They Accompt by Milrais, Ducats, or Cruſado's, &c. as in the 
Table following , And Exchange by the fame Ducar of 400 


Raies. 
Ducats, or : Vintaines, or > .- 
por" Teſtons. KRaals. Half Ri oy Raics. 
Mille Raies 22 10 4 - 9 208 1000 
Ducat, or 4 | '""$@& - 4: = 400 
Cruſado. = — 
Teſton. | ** + 4 100 

Vintaine, 9; 20 
MITT, Rane 
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Of theſe Ducats, Rials, (or Royals) and Raies (wrote allo 
Reas, Reylſe, and Res) are moſt in uſe for \ccompr. They 
have Teſtons alſo of 4 Vintaines, 4o Raies are commonly ac. 
compted for Six Pence Sterling, and ſo accordingly were the 
other Coines valued, till the late advance whereby the Teton 
of 10c Raies were ſtamped, and made currant for 12 Raies, 
and fo rated at 15. 64. Sterling, when before bur 1 5 3 4. 

1 #7 Puglia, as Calabria. 

: 9 Riga, They buy by Dollars, or Florins Poliſh of 18 Farthings, whereof 1 1 make 
10 Dollars, but they Exchange upon the ky ckx Dollar. 

1 3 Roan, as before in France. 

1 7 Rome, Accompts and Exchanges are performed by Ducats di Camera of 1 3 July, 
or Guil,, every Ducat which they divide into 20 5. and every 


Shilling into 1 2 4. 
I . : \ Ruſſia, They have ſmall Coine of 11 5. 2 penny weights fine, called Dergen, 


2 
whereof 320 Pieces weigh bur a Mark of 85. They Exchange 
upon the Dollar of Germazy; but for Londoz: upon their Rubble 
which is valued as a Double Ducar formerly , accompred equal 
to a Narke Sterling, or 13 5s. 4 4. 
14 Saragoſſa, as Arragon. : | 
1 12 Scotland, They Accompt by Pounds , Shillings , and Pence, as in EFr2/ard, 
but one Pund Scorch is but 204 Engliſh, Their Marke is 
1345s, Scotch, currant in Englandat 1345 d, Their Noble, or 
half Marke with them 63 s. wich us 634. Their half Noble, 
Baſe Money of and third part of their Noble proportionally. They have allo 
Scotland. Turnoners, Pence, and Half-Pence, and baſe Money of Bodles, 
Achiſons, Babees, Placks, &c. accompting 6 Podles to 1 4. 
Sterling, or 12 d. Scotch, 4. Bodles to 1 Achifon, 3 to 1 Pabee, . 
and 2 to 1 Plack. But they Exchange upon their Marke 
14 Spaine, as in Madrid, Sevil, and other Places their Accompts are al] kept by 
Malvedies, or Marveides ( wrote alſo Merveides and Maravides) 
whereof 375 are eſteemed ro make a Ducat of 11 Rials, 
though really every Ryal is but 34 Marveides, and ſo maketh 
bur 374, as in the following Table, and fo others keep Aac- 
compts accordingly. Exchange is made on this Imaginary Du- 
cat of 375 Marveides to be payd in Bank with 5 on the 1026; 
which is the Salar'y of the Banker, or without the Bank to be 


payd without the ſame. | 


jy 


I 


A Table of the ; Pieces of , _ Wes 5 DIET 
Spanith * bag Eight. Rials. hoard exdes. Carnado's. 
Ducat| 1.2 | 71 44 374 2244 | 
Piece of 8 = 272 16 32 | 
Eight !— _ a | 
Rial 4 34 2C4 | 
Quartilio | 82 | $1 
Marveide! 6&6 {| 

K | A Rial is about 6 } g. Sterling. 


m_ 


4 Stratsborough, or Strausburgh, 1 hey have Blapharrs, Grofs, Pohemicos, all cur- 
rant for 3 Creutzersa piece, 1 Creutzer at 24. One Peny at 2 
| Hellers, and 1 Heller at 2 Orthings. 

1 15 Sweden, They reckon by Markes, whereof 8 make a Dollar , whereupon they 

Exchange. And 2 Markes make a Clipping of $4 Stivers, 

1 4 Tirol, The Dollaris 72 Creutzers, and the Creutzer 5 Fynfers or Hellers, 

2 11 Tripoli, as Aleppo. 

1 14 Valentia, as Arragon. | , 

1 #7 Venice, Thirty Batz make 1 Souldey, and 20 Souldeys 1 Livre of Veaice, Their 

Gold Ducar is valued equal to 40 Vaides of Alexandia. They 

have allo Copper Money, 1 Seflini make 2 Quatrini , aud 1 

Quatrine 4 Bagat int, and ſo 3 Quatrini, or 1 2 Bagatini make an 

Half-penny Sterling, or thereabouts, 
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They accompt by Pounds Flemiſh of xo Ducats or 20 s. and 
divide the Ducat into 24. Grofs, and the Shilling into 12 Pence. 
Andalto by the Ducat 12.4 s. called Ducato dj Banco, or Cur- 
rant, and thereon Exchanges are made. 

1 7 Ferona, Their Accompts are kept by 205. and 124. to the Shilling. And they 
Exchange on the Ducar of 93 s. 

1 4 Vijeuna, Both Accompts and Exchanges are kepr and made by Guilders or 
Florins of 8 5. a piece, 3o 4. to the Shilling, and 2 Hellers ro 
the Peny. 
1hey eſteem the Ricks Dollar at 8 5. and the Ducar at 12 5. 


t 4 Ulme, They reckon by Pounds of 20s. and 12 Heller to the Shilling. And 


Exchange on the Dollar of 60 Creutzers. 


That which remains to finiſh this long and tedious Chapter of Geodeticals is only to 
conſider the weight and worth of the Coines of other Countreys as valued by the 
Sterling Standart, wherein becauſe of the New Coines which may dayly be added by 
the Laws of the preſent or tucceeding Governours, and thoſe of different Finenefs ; 
to obviate the difficulties as well occaſioned thereby, as by the riſe and fall of Ex. 
change, and ſo contequently of particular Coines, practiſed by Merchants : Every one 
that would arrive at {atisfaction beſides what can be here wrote, muſt add his diligent 
obſervance. 

Ic may be remembred that the Ezgliſh Pound Troy is divided for Weight into 12 
Ounces, every Ounce into 20 Peny-weights, and every Peny-weight into 24 Graines. 
And to try the Fineneſs of Silver the ſame diviſions are kepr, bur for the Finenels 
of Gold , every Ounce 1s divided into 24 Carrats, and every Carrat into 4 Graines, 
And ihe old Szcrling Standarr for Silver is 11 Ounces 2 Peny-weights fine, and for 
Gold 22 Carrats fine. : 

They beyond Sea for Weight and Finenels of Silver divide their Ounceinto 20 Eng- 
liſh, and every Engliſh into 32 Azes? "And for weight of their Gold the like; 
But for the Finenels thereof divide their Ounce into 24 Carrats, and every Carrat into 
12 Graines. 

In the following Coines, underſtand rhe Value according to the Engliſh Diviſion, al- 
lowing for the Ounce of Silver 11 Ounces 2 Peny-weights fine, 5 s. but for the Ounce 
of Gold 22 Carrats fine 3. 105. thatis 3 s. 64. for the Peny-weight, and fo pro- 
portionally for Coines of greater or lefler fineneſs, which Valuation makes the parti- 
cular Pieces to differ from that found in ſeveral Printed Books, as they one from ano- 
ther, according to the times they were Printrd or Wrote in.. Some valuing the Ounce 
of Silver io fiue 2s aforefaid, and others that of 11 Ounces fine, at 5 5. and the Ounce 


Forzz2n Coin: 


Weight to try 
the fineneſs of 
Gold and Sil- 
ver by in Eng- 
land. 

Sterling 
Standart. 
Weizht beyond 
Sea to try the ' 
Fineneſs by. 
How the fol= 
lowing Cones 
are valued; 


of Gold of the finene(s aforefaid bur at 55 s. others at 31. ſomeat 3/. 6 5. and ge- - 


nerally not above 3/1. 6s. 8d. 

Neicher are all Coines though of one and the fame fineneſs alwaies valued alike 
proportionally. For K. James, May 14. 1612. by Proclamation ordered the bringers 
in of Forein Coine might receive at the Mint as followeth, 


6 & 

For the Ounce of Spaniſh Silver Money of Sevi/ O5 Oo 

The Ounce of Mexico Money. oO 4 10 

Ingots of Silver, being 11 5. 2 pwts. fine———— ———25 © 
And 1o rateably for Silver of other fineneſs. 

Car. Gr. 

" Spaniſh Piſtolets being 21 3; fine 36 © 

French Crowns being 22 Oo fine————36s o 

Milreys, Cruſado long and ſhort Crols. 36 2 

For 1 5. of; Barbary Gold being 23 o+ fine 39 © 

| Hungary Ducats, being—23 1 fine —3 9 © 

Spaniſh Ducats and Sultaines being 23 Car. 1 Gr. fine-3 8 8 

| Zechines, or Checkeene of Yenice being 2 3 1 fine—-3 10 © 


And for the Ounce of all other Gold being 22 _ © fine-—3 6 © 
And in like ſort to this day by the Artifice of Merchants, Goldſmiths, Bankers, &c. 
Some Coines are valued and currant in Traffique at a value higher, than by a due pro- 
portion in reſpect of their fineneſs to the Sterling Standatt , they ought to be: But in 
the following Tables, the New Value is equally apportionated , yet without allowance 
for Coinage, which [ take to be about 2 s. for the Pound T; roy of Silver, and for the 

Pound 77oy of Gold about 15 5. 
O o Forein 


All Coihes 
not valued ac- 


cording to thei? 


Finenefs. 
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> Fine Pieces Weight by Weight by Old New 
Foreign Gold. : to the Melines. others. Value. Val 
- FF” Car.Gr.Th, Troy. pts. gr. pwts. &. b LC, 2Þ 
Albertumes, See Ducats. | 
ak. Angels with rhe three Lions mol 3 68 6þiro 
gels with 0. - :3o[/72j]3 $ |3 6. 0 104% at 
the C Batcnborgh 213|\nl3% : « i » ME 7 24 
ſts. 4 Flazaers, or beſt Flemiſh Angel 23 ©1924 }3 8g 3 6 it 4 o lo 12 6. 
oa 't Hz, 17. g : 2; 
7 Q@ T2 3 3 6 WE -* 9 © 9 
= 4 ii 23 12] 72 | 3 8 5 © 5 6Þ1 xe 
| V1ewinga - c(Y 3 72 ; g 3 6 0 x « bo I 
Chaſtilion ; II IE tC nwohi tt 
Crols Daggers of Sc [27:4 22 © 72. 3 - 3 : 5 14S "3 os 
The half chereof 22 © [144 | 1 16 Sd, Bf oY 1 Il 8 
Cro. ' Flemiſh {,rown — 22 Io8 1 J 3 3 10 
the | | pa | O O & $3 2 5 B $S o0o © * 95 
forts. Floret Crown of France 23 3 [10of| 2 92f [2 9 on ob 9 & 
(_harl-s French Crown- | 23 3 loot] 2: 98s | 2 o 0 7 © þ ers 
| Old French Crown - -——|22 o ſto8 | 2 5% |2 5 o ob : Ox 
. ' > ey 2 . /. 94 
AQ | New French Crown win 24 © i078] 2 $433 |2 5540 6 oþ 7 97 
© ; : ! Others 22.0 108 2 53 2 5 o 6 © bo - + 
= 7 Half Imperial Crown —1j22 11074] 2 5:5 [2 $5 lo 6 9% 
Þ | Jralian Crown Rs ; 5 Hg "Dd 14 
Four Crowns of Portugal SReeÞ bs 6 ED © » 
 K. Philip's Crown of Spain 22 141074] 2 523i |2 6: lo 6 - £ OO 
Scotch Crown 22 © i108 | 2 Ft 2 is ls.” & wy F LAS 
\ Thiſtle Crown 22 0 [156 | 1 gie N Þ = EF” 7 us 
Cru- _ 7 or Ducat with the - of Po: - 1g al ne on OF 2+ hoes Tom 
ſadoes O \ 2+ 7 7 , 5 7 6 © 58 0Þ: 5:1 
- = or Ducat with the »7- of 'orrugal—]22 3 jio5 | 2 6% | 2 62 Ls - 
Fe = {Great Cruſado, or the Forru7uiſe of 7 7 2 bb on 
ſoits. Q. E / f , > 
© manuel of Porti:gal- 23 3 j nofi2a 20* [a2 16 13:8 © 1 
© C Foannes Great (ruſado 22 3 | 10#|22 204 [22 15 | + 44 
Dublion of Spain ER : 0 - 
Du- hor” 006 or Single -- 23 Iz Io5 2 G 2 ; Jo I : : Oo 's 2 
i Albertines L Double — ——|23 34| 524] 4 1 4 4's %y * © 6 p g 
. -C: I | F | 
forts. Albertus of Auſtria » Single [23 3 | 784] 3 1 [3 o þo 9 oþ 11 - 
Double [23 3 | 525 _ J4 
2 2] + 137 4 13 ſO 13 6 ſo 1 L 
7 parts of the ſame double Duc.-—[23 3 | 570i 3 93+ | 3 Go 7 34 
+ part of the ſame double Duc..—ſ2; 3 [126 | 1 Shay ; - 0 I 60 
Arragon- | —[23 3 [105 | 2 6 > ps 42> 284 a 
| Barbary and ellewhere ,” Some 23 off1063| 2 DO 2 _ = p ve = - mu 
Batenborg with the | 190 [1605 |2 6% S Ho nf is «5» 3-47 
Biſhops Ducar | 23 offros | 2 |. n+ T5 
Cafe it, | dn 1 Yr 0 , 3Þ 8 5; 
| Denmark: 20 © [1064] 2 6.5, | 2 6: « Fp 79 
| Emannuel of Portugal 23 3 IO5 2 6% 2 64 * 5 4 a - 
| Ferdinand of Batenborg i ole > «6 4 : 6; D: + 56 9 75 
| 4464 | Ferdinand and Carolas of Horne 118 © [106*| 2 65 > £ SS 7 40» 10% 
| | Florence 23 1 [ic8 | 2 a 2 "00-0 J4 
| | & George Rechtm 21 3 [1064] 2 = , ; S.-3 4.50 8 22 
| 5 Guelders — [23 1 [106*] 2 6.4 > ac - RE Re 92 
= Guticlyius of Bartenborg — Qs 3 2d) 4 1 tn : S) 6 3 lo 3» 4 
© | Hambyorongh A LT 1973 © 1Z 410 15 | 
 Fiolland 23 2 IO5 - Th. + 6+ fs Hs 2 s - 
Hungary, or Half Noble 23 311134] 2 2129 2 26 - - Fp © 6 1 
Other Hungary Ducats 23 4 JO 42 2 7.245 2 2 -jO- - 4 |O S of 
lraly— Some as Venice—- pins 7.00 4Þ 5 57. 
others — wn 2 1 lros* 6 | 
Majorca MI, - : _ 4 a I 8 Fm # 23 $ 4 | 
| Marie wf Batenborgh 20 0311063] 2 6 s - 9 1-<d mis "_ 
Noyeſe, and ſome others, as Majorca & En 0 7 WM} 
Nimmeghen with Stephen ——— 21 1] 42 5 
| ; 13; 1 o | 
| Nimme hen of 155 5; Dt Sx 0 #3 ©0407 36 1 
24 595 82B|2 553 [2 5 bo 410% 6 6% 


bv jm + jon 


S&S bo C4 


+ [= + |= 4 /w 


B O Wink 


+ [= tm to jw 


by jw bu log 


Wim jm [4m tom 


DP © WW OM Win =—- 0 wl) 
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: Five Pieces Wepght by Weizl 
Foretgn Gold. to the Meine othe on, oF New 
Car Gr. Th Trav. pwts. ” F - Value, 
Ow 1d {)ucat Cuſ- 1 19 0! _ 6 F p - pa IS, 27, d, FE. t. 
: x 2\1063| 2 ; | 
Paucratins Alleb, HH. as Ofrald ; EY 2/0 6 19; 
Peter Rechem, as Geo. Rechem 
| Portugal, ſee Cruſados, Milreys- 
| $ 200m -—123 3 10414 6 2 . 
| Rome C Single ? Others — 23 3 lio6i|2 64 |2 6 þ - ; Ea. 
| Double —— ; 23 525] 4 13 4.1328 - : 6; 
' St. Vittor Rancratins, as } F—Y 
i George Rechem — 
Single— Den any —123 1 ji05 | 2 65 | 2 63 6 8 5£ 
Fa, : ! Others ” 23 2 105 - 2 6. 4 
opalm < 2 [© 6lo 8 6- 
Great pcm 22 0 | 24 lis 0: he 6 7 3 ”: T 
States of the United Prov wit h Letters|22 © $4tl 4 135 449 ; O 
Stephanus of Batenvorg ig of| 524] 4 13 4 Fn. 21/9 CQ - 
& Snevia 23 1 1045 2 25] » J @ 02 lO; 
| Valence ; yas 7 4 8 54 
- 23 Z3jlo5 | 2 6 2 62 i 94 
G - Venice - 23 3 jro6it a 6 12a ” = 
o | Vidtor Barenborgh, as Geo. Rechem--— 4 
Victor H.B. as Marie of Batenhnyg — 
W.B. Margaret I oren 2I 3 j106:]2 64 |2 6 A : 
Water Ducats,as 1farie of Batcnborg 7 9 
Zeland) Sing gle 23 ozjlos | 2 2 64 lo $ F4 
Double w ;2Z Oz $25 4+ 13 4 13 615 16 - 
_ Ducats with the C:2eCquery as Denmark - oY 
Floret of Fr ace — 22 o [IoO03] 2 
p / Fo 9 2 IL 
The New F lorer, See Giiacn St. Ajarew wt 9 6 5;7 8 43 
Gelden Fleece, or 1 oyſon d'or —-- 23 321.81:| 2 22422] 2 222 þ ® 
Gold Guilder, or Guilaren 15 3 [1124| 2 3. . Ph. b, r - : go 3z 
El C. 4 
#8." Andrew ? F Ola 18 I 168 2 5J3 2 br O 4 100 [4 ++ 
! New, or Floret 18 3 [uc8 | 2 Ft _— £4 
Arnoldus 2 © [1 38 1 17 n 2 _ 5 Be 2 2 
Carolu: 1:4 o jazs | 1 214 | x 2 y Li 3 37 
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©, | Carolus, as ; of the Philips Doller 
2 | Flanders Silver Guilder a 
Guliclmus of Turing —- 6 18 |12 28 APY ng os 
Harp of Ireland, or Silver Hary—— —|; 1 [4 $5 * : _ O + TP 3% 
Half Harp | i ew + 1 3, +7 * z + dh 
Eec———— JT; 2r. HTP G6 
Old Harp 9 6 [lo2 ſo 2 gz : 247 ad, 
Jun(tine, or Juſtine of Italy . "TOI Rr FB ks , © 
——— -[l 
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bo. bei. 


Q. q 


{ 5ome: 2 ,15O 
Lion of Gulieln4— » ! Others 2 ; K-4 | 
Lieure of F-auce, See Quar. Cro by cy!:; 
Louis of France -—— BEE ot 
Hall, Quart: and Eighc part accordingly 
Ly: t5 Of France, HH _—_— 3 © 
c Gencuva 
Lyre of 5 OS 
Maille, Old Petit Iaille - I © 1450. © 
Magenbitr 0b, Z Armes———: 5 83 AF 
Other Piece 1 32} $L: j 
Markb of Denmark: — | 
Mark of Scotland ——— 2 | 54 O 
Half and pt ors accordingly 
Aary ) 
Harkeſticke of ran} 10 163] 27 |O 2 
Medine of Cairo 
Aur; 6. Ta 
Some 6: 0 jla = 5 
Nummi Dragme) | Orhers : s 2%118% ſo 2 x 
Bohemia - White 5 7 [924 0-0 Þ; 
Peny of _ Black 2 132j990 j© © 2 
) Holland oO 19 | 518 {oO © 2 
Peny, called the Braſs Peny 4 10 hi26 [© 2 2 
Half thereof : 4 10 [240 |o 1 5 
Half Ruyrers Black Peny 4 14 [256 (© © .) 
Pfound, or Pſound | 
Plappot - 
Poal; of Ital; Ha 
Pound, 3 Pound of Scotland 02---A ag 
Polpate, or Baldpate of Scotland —ſ1 2 
Halt thereof - m—_— | 
(2 © gs - [O 65 39 - 6 
ST Cl 10 162] 39 lo 6 
2 K+ om [7 
Rayren AAun L—— Fon 
Ronſric Ck — _ | 
\ Albertus of Anſtic 10:15 [120 {0-20 
| Ralfand Quarter accordingly | 
"ieces of his of 3 Ryals ——i{10 15 | 49 © 6 © 
(Some | 9 17 fto8 j6” a= J3 
| haly Others — | 9 I4 i OO © 4: $3 
- ( Others cen} WOO lo5 © 2 F; 
S | | Mexico, 8 Rvai: 4 O3-125 O17 1357 
= 7 Rome, Courle Ryal: | 7 os 2 0} 
" Spain JT 32 108 [0 3 5; 
Spaiiiſh 8 Ryals called F ieces of 8-—- 1 4441933 © 17 3575 
| STAtes Gencral of the Onitea Province.jto © rc [1 2 95 
| The 20:3. part of the fame, with che 
| Arrows accordingly | 
Venice — — len 10 | £6 O d 
Ry of trelders and Frijland -—ig of 12,0 n 
Salvo of Fenice ——- —————— Re 1 to [96 io -. 
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Of Geodgticals. 


Lib. 1. Part - 


: . Fine Pieces Weight of Sterlinz Va! 
Foreign Silver. to the the Pieces Value, by hen re. 
5 pwts. ThTroy. 3. pwts. &f. S& d. &. d.: 
Safſenars double "Fry He 
5 of Turky Ws 6 6211465 |O 1 15z53]0 43 "Iu 4% 
Schaneverger | a as 
Scya of Turky * = 
Senube, or S' aube of Bohemia — 28 ps 
Half thereof - jt as * - 9% 1 4 I 
Seſtling mY —_— "7 
- Bridges of 1582 — Lk 
(I DSSIZES 
$ Shilling of Dantſiche of 12 , " 8 
->-— hg ſu FIR ITY to I2 [156 [o 1 12773 [Þ: 43+ 4 
Friſland of 1585 6s. © 1 op 
H | Gaunt of 1583 T 7 i 4 ; us « 4; pI 
= | Germany — " - Sons Babes « of 
& < Guelders, as Friflend. p 0 
- Hamborough vb *Y * 
M. E. and Philip of Fland R 5h, 
Scotland l _ | TT 7 Þ 34Þ 5 
Switz, or Helvetia AT: EE as | 
Utrecht Ms mas i, 
| Zeland 5 Friſtana 
Sicher lu -—— — NT 
Snaphanen, Coined f —_— "x _ * 
aphanen , _ or 3 3 Borg / 7:1 294 Þ 6 055 |1 o +|1 © 
Snapbanen of © Deventer-- > —— : II 
U Nimmeghen ; x Þ 4p 
Soldi of Genoa oO of 
Soli of Wersburgh, Dantſi ch,and Pruſſia— G67 + " T 
Soulx, or Solx of France i | Oar 7p 2+6 - 
Souls ſtamped, called Soulx Margue lo - « by 
The Old Soulx with Te, 4 5 75 BE. Q32 EE '#) "+ 
Ordinary French Soulx 3 101147 ſo 11 we 7 *: 0 m 
O i Late French Soulx — 3 631147 |o 11 T45 * 4- T LO 
E.} Double Hand of one Soulx 2200 hes Þ. 1 1545 o 1; 1 r 
Two Soulx Pieces, or Doubles 6 631117 jo 2 0 "dab et 3 , 
| Four Soulx Pieces accordingly. m7 * 
"Cambra 2 
"ary — A 54. Boo o Lalit T4 
Gaunt of 1533 0 n $6 "4 
Groeninghen + "SP "Te , —_—” 5Þ ar i 
Ca 38 Cambray | 
States General of the United Provinces © : 6 ; 
2 | Urrech En 24-4 310% 
'S 1 Old Styv | T_T TY Ron 1.TP 7 
- 8 4 be —1 3 14320 Þ 2.0. Þ 6.2 
bo New Styver - 3 13tht2o0 | 2 + 
© 4 Half Styver — : | OH iy 
> i RD. 1 a7 Þ 1: +1 
Quarter Styver Oort I 192 158 = 2 3s S 
{ Eight part Styver Duyt 1 14 [474 ſo © mT | not currant 
A Old Double Styver - iro 2 = 2 4. 1 
Old Three Styvers ii gi Þ 2.0 b 6 lp 
ola c with the Eagle ? I <5 xa 
| Four Styvers ' Charles and 7 7:| 60 
Philip- £1 bas > co oo 
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e ; : Fine Pieces Weight of Sterling Value by 
ers. Forezon Silver, to the the Pieces Value. byothers: 
p 3 pwts. {þ.Troy. 3. pwts. gr. s. d. «5; 
FE: { Three Styvers, or Fleece —jio 10 jros © 2 4543 |o 64-10 5s Styvers 
&- Flemiſh Six Sty vers 10 o| 54 Þ 4103 |r o 41 © of ſeveral 
1+: 2 | The BÞre I 499 4 Styv 12 mo 
5z '= 2 The Key and Joane- 53 YVES ——io 4 156 Þo I 1273 Þo 4 +Þ 4 
4 wt 
H : Some-- 6 6+| 48 |o O gz 8 
Y - { Camb; 21 4 3 oO 0z:+Þ 
[2 _ 74) YOchers- 6 63] 51 |o 4 165 o 8 +þ $8 
yz | Five Styvers ; Guelders—— 8 13] 48 ſo 5 o© [| 10i+4+þ 1o 
* of I Herne, as Cambray 
z Some 711]/48 © 5 o Þ 10 þHo 19 
D ' 
Ny | Others 6 6:1] 48 © 5 o þ 8: +0 8 
yy ; Others- 6s 6:| 51 |o 4 1677 ſo 8 +þo 8 
- { Baden, O—_ . IO 102] 39 ÞÞ 6 3:5 | 5341 5 Tafom 
2 of divers 
# Berne— —o—_ — [I Js 45 (0) d) 8 I 4&4 = b 4 + #. 
M Caſtile, as Berne. 
FL Ferrara, Hercules, and Aiphonſu--——11 55] 453 Þ 5 8 | 4 + 4 
I France, Franciſcus 0 7]42 Þ 5173 | 4 t 4 
i I | Friburg, Nicolas, as Berne 
D | Geneva Oo 44] 42 Þ $5 174 |: 3241 4 
n 3 | Lorrain of 1524, and 1529 10. 7 [423 Þ $199 [LR 4 
” | Lucerne, Epiſcopm-? >... 
S < Mantua, Francis—- 4 
n or © G alleacins, an 
: 2 | MME Ledovicws- j— $4 Þ58 | 4+ 4 
S | Montſerat, _ and Guill, —,——ſ1o 43] 42 Þ $5 173 |: 34+ 4 
O ENTICHS 
= | Navarre 1 "i 7 Las Baden 
Z Portugal, To. of. m— 7 "= I 4 —|t 4 
ome = It 54 45 Þo 5 4 +|t 4 
Savoy, Carolus Ochers —[lo 103] 39 | 6 35 |1 $5-þt 5 
L Sedun, Nicol, dan, Adrian————j1t $4 45 Þ 5 8 [|t 4 +1 4 
. LSolod, Urſus, as Berne 
. Turones of France —— —10 18 | 264 | 9 37 [z2. 2z-H2 2 
Vieryſers, Double- _ —| 4 10 | 138 ſo 1 1933 [o 2 + 2 
' | Single accordingly 
t 
The Coines that are all Braſs uſed in Fereign Countries are many, and admit of fe- Baſe Coines 
veral Subdiviſions : Bur (as the Lawyers ſay, de minimus non currat Lex ) they being to i"o1/iderable. 
{mall and inconfiderable , and few of them being currant in any other place than re- 
ſpectively where Coined, are not worth the remembrance here. 

Nothing is further needfub to finiſh this Chapter, then ro ſhew how to ſet down or Geodzticals 
expreſs any Geodetical Number, which to do, place the higheſt Denominate Number #92 #9 be pla- 
tothe left hand, and all the reſt in a ſtraight line in order to the right hand, with a Ro ed, 

| little line, or prick ortwo, or fome ſuch note of diſtinion berween them ; and over ©* 
| the head of every Number, or near the ſame, ſer the CharaQter, Symbole, or Note, 
| whereby it may be known of what nature or kind of Geoderical the ſame is, as to 
| expreſs Four Pounds T welve Shillings and Three Pence, ſer them as at A. Ten Ounces 
, Three Drams, Two Scruples, and Fifreen Graines, as at B. 
Irrant | ; | 
land, 
co l. & -& £ «+ l. £- :< Examples. 
q «42 12*4 of thus 4—12—3 or thus 4+12-+3 
bo 7.3354 FF nn T_N-3 O- 
| B. 10+ 3.2 + 15 orthus 10— 3—2—15 or thus 104 3+2-+15 
| And if the Geodeticals be fratted in like manner afcer the Number is ſer down, z+amp/e in 
place the Denomination ar or near the head thereof, as 44. 3s. #1. 333 Ton, &c. prafted 
Al which Numbers, chough Without thoſe Denominations ſhould have been as Abſtract Geodzticals- 


Fractions; yet now are reſtrained by thoſe Denominations. The firſt ro be one Quarter 
or Fourth part of a Peny, which is a Farthing. The Second to be Two Thirds of a 
Shilling, which is 8 Pence; for one Shilling broken into Three parts or Groats, two 
| of 


_— 


ft at us 
- 
Pry - 
—— — w——— - 


——_ _ 
IE _ 
=" 


—_——_—_ _———— ————_— * = - 
+ 0 — 0 > EI Ee ern IRE nn one 
Ne ED ea Ana CAP no ay IO IIs OLI SIE > 7» te, ener. 


——————— 


_ 


ECEESRECSIS 


—— 


Engliſh Geo- 
dzticals 
where to be 


underſtood. 


Simple Ele- 
ments of 
GeodZzticals, 
How agree 
and differ to 
Integers and 
Faatlions. 


Reduftion of 
what uſe and 
how called. 


Reducend 
Reducers 
Reſult what 


© The Sorts of 


Reduction. 


Proper of the 
Firſt Sort in- 
cluded under 
3 Caſes. 

I. 
Data $7ngle. 
Quzfita Single 
Rule. 


| L, Example, 


 Denominarions. 


of Geod etical -. 115 11. Fart 


of them will amount to ſo much. The third Fraction likewite now is Four Fifths of +» 
Pound, which is in Value 16 s. for if one Pound or 26 5. be divided imo 5 parts, and 
4 of them parts be put rogether, it maketh 16 5. The Fourth Number ts 3 tons, and 
17 Twentieth parts of one Ton, that is 17 Hundred, whence alio 1s ro ve obſerves, 
That when an Integer and a Fraction is mixt, the Fraction 15 alwates fer to the right 
hand of the Integer, and is a part of parts of one of thoſe Integers, ler the Geode:;c 44 
Denomination be what ir will. So 4 £7. the ; ſhall underſtand a quarter of 1 /. nor 4 
uarter of 4 /. and the like of all others. 

Further alſo may be obſerved, to fave the often repeating the words Ster ling, or 
Engliſh in the following Examples ; ler the tame be underſtood ro thoſe Geodaricals of 
Coin Weight, &c. though not exprefſed , where the Denominations or Notes do not 
expreſs them to be Foreign Geoaeticals, : 


CHAT It 


Reduttion of Geodzticals. 


HE Nature of Geodsticals with their Notes and Denominations declared in the 
precedent Chapter, the reſt of their Simple Elements are next ro be ſpoken to. 
Geodeticals, as they partake of the Nature of Abſtract and Contract Numbers, ard 
ariſe from others; ſo their Numeration is both Original and Ortive ; that in A {iio;, 
Subſtrattion, Multiplication and Diviſion ;, and this i RedxfFion. And (as Fractions ) 
have properly their Ortive Numeration, though bur accicental, and for conveniency. fall 
firſt under conſideration, before the more Efſential, and Original Numeration. Yet diffe. 
rent herein, that Reduttion of Frations declareth the proportion of one Number to ano- 
ther,or of broken parts to broken parts ; but Reduftion of Geodeticals, the Denominations 
of one Number, leſſer or greater contained in another. | 
Reduftion of Geodeticals bringeth Numbers of one Denomination to another, and fo 
ſheweth how to expreſs one and the fame Number in Value under different Names or 
As8s. or + of a Pound, whichis alike valuable. For which reaſon 
Reduttion is ſometime called e/£quation. And tfometime is uſeful ro avoid Fractions, 
ſometime to facilitate thoſe Operations which without Reduttion are tedious. The 
Number given to be reduced is called The Reducend. The ſeveral Denominations, 


are Reducers. And the Number obtained by Reduttion 1s the Reſult. 


Reduttion of Geodaticals 1s either General, or Special. 


| Wo Syntherical, 
_ . » (Proper or 
| | TE Analytical. 
General Reduction of Geodericals is A —_ 
Proportional and 
{Synthetical. 


Proper Synthetical ReduCtion ſerveth to reduce Subtiller or Smaller Denominations 


into Grofſer or Greater, as Pence into Shillings or Pounds, &c, and is performed by 
Diviſion under one of thele 3 Caſes. 


1. Caſe. When the Number to be reduced is Single- Integral, and the Denomina- 


tion deſired is ſingle. 


Then divide the .Number to be reduced it ir may be, by ſo many as one of the 


Greater do contain of the Leſſer Denomination ; If ic cannot be divided , abbreviate 
itas a Fraction, 


1, Example. To know how many Pounds &:e {ing -are in $1600 Pence. I divide 


$1600 by 240 the Pence in one Pound, and the Quotient 340 /. is the Refult. 


9 | h 
82600(340/, Reſult, 
244 9 
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2. Example, To know what partsof a Found 8 s. or $4. are, becauſe $ will not be 2. Frampte. 
divided by 20 the Shillings in a Pound, nor yet by 240 che Pence ina Pound; they are 
both abbreviated as Fractions, and 8s, at A. is ſeen to be 5. and $4. at B. }. /. 


8 4 3-34: 8 4 3 436 
A. — | — | — B. 


w 1109 


I20 | 6 | 3O 


2. Caſe, When the Reducend i; Integral and ſingle, and the Denominations de- 
fired a1e plural. 

Then divide the Reducend, by ſo many uf the Denomination given, as make one © 
the next Greater deſired, and then ſucceſſively continue the Diviſion of the Quotients Rue. 
reſulting by ſo many as make one of the next Greater Denomination deſired. | 

1. Example, To know how many Shillings and Pounds there are in the former Sum 1. Example. 
of 816094. Firſt ] divide 81600 by 12 the Pence in a Shilling, and the relulting 
Quotient is 6800 5. which divided by 20, the Shillings in 1 /. the Reſult is 3401. as 


before, 


2. 
Data, ſingle, 


9 

8x60 (6800s. (349/. 
208 2 © 

AX 


2. Example, To know how far 285120 Barley-Cornes laid end to end will reach, :. Z-.:;p/-, 
dividing by 3 the Barley-Cornes that make 1 Inch, and by 12 the Inches in 1 Foot, and 
by 5 the Feer in x Pace, and by 1056 the Paces in 1 Erglyh Mile: The Reſult is 


1 £ Mile. And the ſeveral intermediate Quotients declare the reſpeQive Inches, Feer, 
and Paces therein. 
Xx 22% |. 24 (528 
285X209 (95940 (7929 (x584 (1:25, or 1 £ Mile. 
3333 222% F355 4056 
b3; 


3. Caſe, When the Reducend hath ſome Fraction annexed thereto, 2. 
Then reduce the Reducend into an [Improper Fraction, and divide the ſame after the Data mizt. 
manner of a Fraction, by ſo many of the given Denomination, as make one of the xy!-. 
defired Denomination, Or elſe divide the Whole Number firſt, and add the Fraction 
to the Quotient. ; 
Example. To know how many Shillings are in 196; d. Firſt I reduce 196+ into Examyle. 
the Improper Fraction +Z+, and then divide by 12, the Reſult is 164 s. or dividing 196 
by 12, the Reſult is 16s. 44. to which the half-peny added makes it .6 5. 4+ d. all 


one with 16 F 5. 


4 131 7(4 
393 $2393 Fi = x9 6(16.43 
Thus Ling PR eg (= 16 : s; or thus — 


by 16. 43 


Proper Analytical Reduftion, ſerveth to reduce Grofſer or Greater Denominations pp. ge. 
into Subtiller, or Smaller, as Pounds into Shillings, or Pence, ©&c. and is performed by dution of the 
Aultiplication under one of thele 3 Cates. fecont ſor in- 

rt. Caſe, When the Nnmber piven to be reduced is of one Denomination and Inte- a 
gral, and the defired Denomination fingle. FEES 

1 hen multiply the Reducend by ſo many as one of the Greater do contain of the Dat, $1n2'- 
Lefſer Denomination. 

Example, Toknow how many Pence are in 340 1. Sterling, I multiply 340 by 240, £* 
becauſe ſo many Pence are contained in one Pound , and the Product 81600 is the © 


Reſulr. 


Operacion 3401. 34 o Reducend 
240d. 24 © Reducer 
6 
13600 "48 136 
68G 6 X 7 or thus 68 
6 _ 
81600 Reiule, 


In 3401. Ste;l. $1600 pence 


| ——_— 


2. Ceſc; 


Quweiita Single 


f QuztitaPlural 


Sn Id, 
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2. 2. Caſe, When the Reducend is Integral and of divers Denominations, or it is deſired 
Data Plural. to know how many of the ſeveral intermediate Denominations (if any ſuch be) are be- 
Quziita Plwal ,yieen the Denomination given, and that into which it is to be reduced, 
Rule. Then multiply the Number to be reduced by ſo many as one of the next Leſſer De. 
nominations to the Reducend Containeth, and ſucceſſively the Product reſulting by fo 
many as one of the next Leſſer Denomination to the Denomination of the Product doth 
contain. And if any odd Numbers belong to the reſpetive Denominations add them 
to the reſpective Products after the manner of Integers. 

1. Example, In the former Sum of 3401. if ic were deſired ro know how many Shil- 
lings as well as Pence were contained therein. I multiply 340. by 20, the Shilling in 
1 Pound, and the Produt 6800 are the Shillings therein, which multiplyed by 12, 
the Pence in 1 Shilling, produce 816004. as before. See C. 

2. Example, If it be defired to know how many Shillings, Pence, and Farthings 
there are in 3550. 155. 44. 3 q. Sterling. After Multiplication by 20, the 15 s. are 
added, and after multiplication by 12, the 4 4. are added, and after mulciplicarion by 4 
the 34. are added as at D, and the Total Reſult is 341539 9- 


1. Example. 


2. Example. 


340 |. 
20 


6800 5. 
x 


13600 
6255 


3550. 155. 44. 39. 
20 


7100 
I5 added 


TIIS Fe 
I2 


EE R3e 14230 
ee 71154 added 


85384 d. 
4 
341536 
3 added 


Gt EE EY 


D. 341539 4. 


Examples in In like manner any Geodetical of like Nature Engliſh, or Foreign may be reduced 
 ſevzral Den- toa Leſſer Denomination, obſerving to multiply by the Number of Leſſer Denomi- | 
 minatons.0 nations contained in the Greater, and adding the odd Numbers if any be. 


Examples in Long Meaſure, 
Long Meajure. How many Barley Cornes being laid end to end will reach from Rye to London being 


60 Miles ? : 
Thus. 60 Miles or Thus, 60 Miles 
8 Io56 
480 Furlongs | 360 
40 300 
600 
19200 Pcrches. 
16z 63350 Paces | 
5 | ; 
115200 ; 
19200 315800 Feet. | 
9600 12 : 
316800 Feet 623500 : 
12 316800 | 
633600 | 3801600 Inches. - | 
216800 = | I 


In —————ooommnnnmn_— — —_— 


3801600 Inches, 11404800 Barly Corns. 


3 
11404800 Barly Corns 


TI Te ROGNIDew 44 9 Age 


E x ample 


Chap. 1I. 


Example in Square Meaſure. 
In 1423 Acres, 2 Roods, 30 Perches; How many Perches ? 


Thus 1423 Acres. 


4 


5692 
2 added 


5694 Roods 
40 


227760 
30 added 


227790 Perches 


EC & hb 
In 19—2—20 Avoirdupois Weight. How many Grains ? 


I9 C. 
4 


W— 


76 
2 added 


78 qr. 
28 


624 
155 
20 added 


2204 ib. 
16 


13224 
2204 


35264 3 
8 


282112 Z 
$ 


' 846336 J 
20 


15925720 gr. 


In 40 Years, 12 Dayes, 10 Hours, How many Minutes ? 


40 Years. 
355 


200 
240 
12022 


14622 Dayes 
24 


$3488 
29244 


IO 


350938 Hours 
60 


21055280 Minutes. 


Of Geodaticals. 


or thus, 


227790 Perches reſulring; 


Example in Weight. 


or Thus 


1423 Acres. | 
160 Perches in 1 Acre. 


3 
110 added 110 Perches. 


112 Pounds in t C. 


38 
195 added 76 Ib. 


i 
7680 Graines in 1 Tf; 


15925720 Graines reſulting. 


Example in Time, 


155 


Square Meaſtirt 


Awirdupois 
Weight. 


Beſides the 12 Daies in the Reducend, are added 
10 more, (which is 22 in all) becauſe every gh. 
year being Leap-Year, and that year having, 366 


Daies in 40 Years is 10 Daies. 


3. Caf 
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3. Caſe, When the Reducend hath ſome Fraction annexed thereto. 


3. 
Data 1ix!. I hen Reduce the Keducend intu an Improper Fraction, aud multiply the ſame af. | 
Rule. ter the manner of Fractions, by ſo many of the given Cenominations as make one of 
that deſired. . 
Example. Ex.umple, To know how many Pence there are in 16 ; « [I reduce them into the 
Improper FraQtion £2=, and the multiply by 12, and the Reſult is 196 3 4, 
S T1(T 
LELY 225 42 08 "PPE.c1 & 
163 5, Ones. 1.196 


Prof of Pro- Proper Redudtion of both ſorts, Caſe by Caſe is alternately proved by the other ; as 
perRedu@ion. by the former Examples is evident without further inſtance. | 
Proportional Proportional Kedutticn , is both Analytical and Synthetical, uſing both Multiplication 
Reduttion and Diviſion, and helpeth to reduce Denominations of Meaſure, Weight, Coine, &c. 
-12.-hed Wh of one Kind or Countrey to another, Engliſh to Foreign, and Foreign to Engliſh, and is 
PR called Proportional, becaule ir properly belongeth to the Doctrine of Proportions and 
Rule of Three handled in the 4th. Book, where more fully thereof may be ſeen. But 
If an Unit, one becauſe often in that Rule an Unit falls to be one of the Three Numbers, which 
- ny neither multiplying nor dividing becomes uſeleſs, and ſo ſuch kind of ReduQive 
3. Caſes, Queſtions become tranſient when the given Geodeticals contain in them ſome Part, 
. Denomination or Value common to both, and may be tranſlated hither under 3 Caſes. 


Ss / 1. Caſe, When the Geodetical given is Integral and Single. 
mo, hs Multiply the given Number by ſuch common Parts or Value, as make one of the 
Denominate Integers, and divide the Product by the common Parts or Value in the 
other. 


1. Example. 1. Example, In 300 Ells Enghſh, How many Yards ? 
| Here becauſe Ells contain 4.5 ſuch Inches as Yards 36, or 5 Quarters, as Yards 4: 
I multiply the 300 by one, and divide the Product by the other, and find 375 Yards. 


Thus 300 
45 x or thus 300 232 
— 278 yards he 
1500 x3529(375 "0 (375 
I 200 3666 1500 
33 ——_—— 
13500 


1. Example. 2. Example, In 108 Pieces (or Ryals) of Eight, at 4 5. 44. per piece : How ma- 
ny Crowns Engliſh at 5 5. per Piece ? 
Here Pence being the Denomination common to both, the Product of 108 multi- 
plyed by 4s. 4.4. or 524. and divided by 5 5s. or 604. giveth 93 + Crowns , the 
Reſolution, or 93 Crowns and 3s. Sterling. | 


Thus, 103 or thus 108 
SJ 2 (3 
43 468 A OO. —-< 
4.32 5 _ 216 Go 93 
36 540 
468 5616 


2 2. Caſe. When the given Geodztical is Integral and Plural. 
Data Plural. Reduce all the Denominations into the loweſt, and then divide or abbreviate as 


4 before. 


1, Example, 
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1. Example, To know what parts of a Pound 55s. 64. or 125, 34. 29. are , i: Exainple: 
Theſe Numbers reduced, the firſt into Pence, and the ſecond into Farthings, and abbre- 


e of. 
ne of viared becauſe they will nor be divided: Declare the former 2 /. at E. and the other 
> CME. 
d the 756d. F. 12s. 3d. 24. 
12 I2 | 
E o—_— 
T4 Lad 22-2, 24 390 $94 
76 249 i24| 8 I223 G50 ,60 
| 90 147 
4 
2 Ws Ms 
590 


2, Example. Suppoſe a R:pemaker marry his Daughter to a Sope-maker , and for her 2- Example: 
Portion give her Twerty Nt opes, and on every Rope 20 Knots, and on every Knot 
20 Purſes, and in every Purle 20 Three Half-pence : How much Money had ſhe for 
her Portion ? 
To reſolve this Queſtion, the number of Three Half Pence is firſt known by Mul- 
tiplication, and then dividing that Product by 8 the Three Half Pence in one Shilling 
and after by 20 the Shillings in one Pound ; or elſe by 160 the Three Half-Pence in 
one Pound ; The Portion is found to be 10001, | 


20 Ropes 

20 
400 Knots 150000200010 Ax50000 / 
20 8 1000ll, ao ON 


3ooo Purſes. 
20 


166000 3 Half-Pence 


3. Caſe, When the Geodetical Reducend is a mixt Number, or a Fraction. 

If a mixt Number reduce it into an Improper Fraction, and let the Numerator o 
the Fraction Proper or [Improper be multiplyed by the Parts that make one of the De- 
nominare Integers, and divide that Product by the Denominator with the common 
parts deſired if any be. And thus the value of any Fraction or Remainer upon a Di- 
viion may be known. 

1. Exarple, Yo know the value of #, /. The Numerator 7 being multiplyed by 1- Example, 
the paris of a Pound, which are either 20 Shillings, 240 Pence, 960 Farthings, &c. 
according to that part mugs dividing the Product by 10, the Denominator ; 


ſhall the Quotteat of that Diviſion be denominate. 


2. 
Ff Data mixt, 
or FraQtions. 


74. 20. 2404. (168 d. 960 UD (6729 | 
I0 7 Ric and 5 7 zZ -© 'F T-- 5 
— T © mw” — 672 
+ ——F 144 
140 1680 168 6720 45 ( ; 
— —_—— _ 
Iz 


2. Example, To know how many Liures Tournois at 20 d. per Linre , ar2in too [, * Example, 
_— The 1co<+1/. reduced 1s *2= which multiplyed by 240 4. the parts of one 
nteger produce 4824c, this divided by 2 the Denominator multiplyed into 20 the 
common parts of the Lizre deſired, relolve the Queſtion into 1 206 Lures. 


Thus == 201 
; ico.l. 240 43240 
: ; 3240 
; | | | $240 20 Ft 
4O2 
: _ 49 
, B 43240 


S's | Proportional 
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Proof of Pr3= Proportional Reduttion of each ſort is proved, by reverſing the Queſtion and Work, 

4-6 A2- by making the Diviſors and Multipliers in the one Queſtion, the contrary in the other, 

- ile As in the former Inſtance, If 300 Ells contain 375 yards, and they were given to know 
how many Ells were therein , Then multiply 375 yards by 4 (the former Diviſor) and 
that Product 1 500 divided by (the former Multiplier) 5, will return 3ooElls, and ſhew 
the Works right. 

Sf *cial Re- 


Special Reduttion conſiſts in ſome Select Rules more brief and commodious than the 

common way. As 

b: 1. Tobring Pence into Pounds, Shillings, and Pence at one Work, divide the Sum 

P.nce brozzht tO be reduced by 24, and from the Quotient cut off the right hand Figure, which is 
mtPounds,Ac. Primes, every Unite in Value 25. and the Remainer of the Diviſion is Pence. 


i FS 1 what 
and hyp done. 


iN OI: o Ne TP - 


Xt Ice. Example, If 85390 Pence be divided by 24, | take 124. for 15s. out of the 22 
Pence remaining on the Diviſion, and add to the 14.5. or 7 Primes cut off from the 
Example. Quotient, and with the 104. left of the 22, I obtain the Total 355 /. 15s. 104. | 
X Pence | 
x32X(22 l, primes Common Way. ; 
85399, 35517 | 
26444 —— (! | 
222 355:14 X.x7 
o_ — 8539(0 d. (7FA(15 5. (355 l. 
I:10 FZZZE32 N220 
355:15:10 X ++ 
"SOR 2, To bring Farthings into Pounds, Shillings and Pence, at one work, divide the Sum 
brenehs Zach by 96, and from the Quotient cut off the right hand Figure as before, and for every 48 
Pounds, &c. Temaining add a Shilling, the reſt are Farthings. 
at once. Example, If 417231 Farthings be divided by 96, the Quotient right hand Figure 
Example. 6is 125. the 15 left on theDiviſion is Farthings, or 3. 3 q. added make the Total 


-M 
Pounds brou2ht 
into Shillinzs. 


4341. 12.5. 3d. 34. 


4501 9: . 
3349(s l. primes 
4x723Xx(434'6 
DOG — — 


Common Way. 


4 

x (3q. 6xz(3d. 1s. L. 
41723Y, 204707 BE5( 2 

NEL EEO 


Peer 1I227zZ\0@2zc0 
34 11r 


999 33412: 


" 


434: 12:35 


3. To reduce Pounds into Shillings, double the Number of Pounds, and to the 
right hand adjoyne a Cypher. | 
Example, If 30 1. be brought into Shillings, 30 doubled is 60, and a Cypher ad- 


le, ; : 
-—_—_ joyned makes it 600 5. 
The Common way. 
201. 30 /. 
2 20 
GOO 5, 600 5, 

4 4- To reduce Shillings into Pounds, cut off the right hand figure, and take half the 
| reſidue, as in the 1 3th. Seftion of Diviſion of Integers was taught to divide by 20. 
el Example, If 8692 s. be brought into Pounds, 2 cut off the half of $69, the reſt 

iS4341. and 1 remaining makes 2 cut off to be 12 5. | 


Example. 


(1 5. Common way. 
869'2 
[ as $994 (1 
434 1. 869(2 (434 1. 
222 of 


5. 10 
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5- To reduce Shillings inta Pence, double the Number given, and placing it ons 5: 


place nearer to the right hand, add it to the given Number. Shillings 
brought into 


Example, To bring 16 5. inta Pence, the double of x6 is 32, placed and added ac- þ,,:. 


cordingly, make 192 Pence. Example. 
I6 5. Common way. | 
32 
165. 
192 I2 
32 
16 
I92 d, 


6. To reduce Pounds into Primes or 2 s. adjoyn a Cypher to the right hand of the 6. 


Pounds into 


given Number. ET. | Pu 
Example, 45 1. brought to Primesis 450 Primes. pms & 
450 Prames. Common Way. 
45 
10 
450 Primes, 
7. To reduce Shillings into Primes of Pounds, Take half the given Number. . 
Example, 346 Shillings reduced make 173 Primes. Shillings ints 
Primes. 
xz 340 Common way. Example. 
173 Primes 
345 Pi 
_ C 73 Frames 


8. To reduce any Number ta another Denomination, that hath more Common Parts 2. 
than one, any of thoſe Common Parts may be taken and thoſe are to be choſen , that Redution by 


make the work ſhorteſt, any of the 
Example, If one Dollar be worth 4 5. 84. How many Dollars are in 348/. ? Here "cm 


becauſe Groats as well as Pence are common parts to 4 5s. $4. and alfo to Pounds; 
] accept Groats before Pence, and working thereby find. 1491 Dollars and 6 Groars 


over. 
| Common way. 


45. 8d. 342 l. bf | 45, 8&4 3494. 5s (2 Pence 
3 Groats 60 622(8 Groats. 12 | 20 27XE(4 
— R— zo85c(1491 Dollars, £z3520(1491 Dollars 
I2 20880 14444 43 6906 58656 
2 Irr 8 I2 595 
14 Groats. 55 13920 : 
——_ — 6960 
83520 


Special Reduttion may be proved by the General, as inall the laſt 8 Examples is ap- Prof of Spe- 
parent, the Refult by the Common Way is equal to the other. cial ReduRion 
Johnſon adviſeth to prove the Fractionary Operations in Geodeticals by finding the Johnſon's 
value of each Fraction, and compare them with their value after Redytion, which will 27997 ff Re- 
be alike if the work be right. —_—_— 
1, Example, If +1. and 51. be reduced to one Denominator as Yulgar Abſftratt Fra- 


Cons, they make 7 and 5, and becauſe ;/. is 105. and ſais +1. and31. is6s. 8 4, 


| and fo is 41. their Reduction appears right. 


T - 3 3 fo (2 2(4 
Ps l. T 'C } —_ l. TE 2( ” bo) = OF 
#8 mo 20 5 bo 4 wa 6*® s. —l, 253 s, 
69 #- 3%” 0 49 5 , 


— S—- 


2. Exampye, 


160 


Geodzticais 
1dded. 

I. 
Integers of 
ane Denomina- 
tron. 

Rule. 
1. Example. 


2. Example. 


2, 


Iotegers of ſe- Denominations, 


veral Denomi- 
natins. 

To place the 
Data. 


Ta add them. 


Example. 


Of Geadeticals. © Lib. IL. Part]. 


2. Example, If + of + of + of } of an old Harper , or Nine-pence be reduced, it 
will make 4 or Three-pence; and fo by finding the Value of the Right hand Fraction 
? : !s 7 Pence, of which 5 taken is 64. and 5 of that is 44, of which + is 3 4, 
allo. 


CHAT. FILL 
Addition of Geodzticals. 


Daition of Geodzticals may be conſidered according to the different nature of the 
Geodaticals propoſed to be added. | 

1. Caſe. If the Numbers to be added be Integral Geodaticals alone, and of the ſame 
Denomination, 

Then add the Numbers as Aſt: att Inregers in Book 1. Part 1. Chap.g. and to the 
Total adjoyne or underſtand the Denomination given with the Numbers to be added. 

1. Example, Two Flocks of Sheep, one of g1o, and the other of 563 are to be 
added, the Toral ſhall be 1473 Sheep. 

2. Example, Three Men are indebted to another, one 340 /. the ſecond 5200. and 
the third 600 /. *The Total of thofe Debts ſhall be 1460 /. 


Firſt Example. Second Example. 
g9IOJ 340 
_ Cheep. $20CL 
600 


Total 1473 Sheep. i 
he | Total 1460 /. 


2. Caſe. If the Addends be 7ntegral Geodaticals greater and ſmaller of different 
f 

Then place the greater Denomination alwaies to the Left hand, and in order to the 

Right hand the next Denominations, and alfo Units under Units, and Tens under Tens, 

&c. of every Denomination reſpectively, and Numbers of like Quality or Denomina. 


tion under Numbers of the ſome Quality or Denomination. And when there are wan- 


ting ſome Denominations to fellow with others, ſome ſupply the places of fuch wan- 
ting Denominations with Cyphers. | 

Then begin. with the right hand file, and ſmalleſt Denomination firſt , and adding 
all thoſe ſmaller Numbers: rogether, mark how many of the next Greater Denomina- 
tion, you can take out of the T otal of thoſe ſmaller Numbers ſo reckoned up, and fo 
many Units reſerve in your mind, and the Overplus, if there be any, ſubſcribe under 
the line and file where you are reckoning. And as in Jztegers and the former ſort of 
Greater Geodeticals you reckoned the Article before, ſo reckon them you carry away 
now into the next Lefr hand Denomination. And this do if there be 2. 3. or more 
Denominations in the Numbers given to be added. | 

Example, If 4 Men were indebted to me , viz. 4.221. 13s. B.15l. 10s. 84. 
C. 101. 55. 24. and D. 31. 45. 74. orany other Sums, and | would know the Toral 
that is owing by them all. Then I ſer them as at E. and beginning with the Pence, 
I fay 7 and 2 is 9, and 81s 17, which is 1 Shilling and 5 Pence over, wherefore [ ſer 
down the remaining -5 Pence, and the one Shilling I carry to the Denomination of 
Shillings, and the Work will ſtand as at F. Then theone Shilling I carry and 4 is 5, 
and 5 1S 10, and 3 is 13, and 101s 23, and 10 is 33 Shillings, our of which I can rake 
but one of the next greater Denomination, which is Pounds, and there reſteth 13 «. 
which I ſer down as at G. Now the one Pound reſerved | add to the next Denomi- 
nation thus, ſaying 1 and 3is 4, and 5 isg, and 2 is 11, where this being the Greater 
Geodetical and higheſt Denomination of that kind, I reſerve the Articles to the next 
file, and ſubſcribe the digits as before in 7ztegers and going forward find the Tozal to 


be i511. 135. 44. 
Debts 


THI RAGS NIE fog P 


of Geoaticals, 


IGT 


tl E. F. 6: y: 
d, It [ ER & $-- E "$M L-- 
Ction & \ 4. 22—13-—00 22—13—00 2.2—1 Z—C0O 22—1 Z—00 
S 34, 6.: B, . 15-—10—6b 1 5—I0—08 15—10-—08 I5—10—08 
» {C IDO I O—OF—O2 I C—05—O02 10—OF—O2 
SD. 3—04—07 3Z—04—07 3—04=07 _ . 3—a_—_ 
—05 13—05 Ci] 3—05 Total. 
Some for the aid of their memory prick that Figure of the leaſt Denomination, Pricks aſed to 
which being joyned to the other below it, gives more thanone of the next Denomina- = the Memy- 
tion, and carry the Overplus to the next Figure, where when they exceed one of the 7 
- next Denomination, they ſet another prick, and {fo ſtill carry the Remaines, and the 
f the [aft Remain or Overplus, if any be, ſubſcribe under that File. And then carry fo ma- 
| ny Unit* asthere be pricks unto the Numbers of the next Left hand Denomination, and 
ſame there pro..:4 in like forr, and lo in the following Examples the N umbers will be thus 
pricked. | 
> the + ns [. <4 
wy 398—10—10 DV 5469—19'—I1 34619—l0 —06'—2 Exampie, 
_ 95.j—15*—06 2492—08 —10' 32418—13'—0c8 —1I 
813—13'—04 1983—14'—02 24818—10'—11%—3' 
and 42I—I1-—I1I 3II12—I3 —03 12498—11 —o0 —t1 


2598—11—07 13058—16—02 104355—1 1 —O2— 3 


In Addition of Weights, Meaſures, Time, Motion, and all other Geodeticals Engliſh 
and Forreizn in this Cate : The like Order may be obſerved as in the Examples enſuing. reanpler f 


Addition of 


Troy and Avdirdupois-Weight, Weizht; 
ent t5. ounc. pts. gr. anites. Ton. C. gr. *. 5 3 9 gr. 
30—11—19—33'—19  I20—Ig'—3 —27—I5—7—2 —19 

the 279—I0'—16'—20'—16'  BE©9—I0'—2'—19—I2'—6'—1'—t0' 

20S, 24—08 —12 —21 —18 30—13 —0 —10—lI1 —4—o0—18 

in2. « : h FER 

__ 83—07 —0g9 —18 —13 241—03 —3 —02 —08 —2 —2 —07 

'an- | TO Ce at —_ 

Ling Square and Concave Meaſures. Meaſar#. 
yi Acres Roods Daies-work. Perches Feet. Quarters Bulhels Gallons Pints: 

der Tt} 9 3*—16 1944 y" 7* ay 

- of 41 2'——8$ > I 2 1036 6* 5 —4 

& A» 

ray Ig1 O 4 I IO 9 7 " I 3 -- 

ow 474—3 ——3 0-—=05" , 269 0 0 5 

3 a. __ En et 40 

tal Time and tion. DR IJOTEr Sf 
Ce : T ; : _ / 17 
Fs ; Years Dayes Hours Min. Seconds, Signes Degr. Min, Sec. Thirds, #im- 

"Mp | I20——142 22 30' 45 O IO 20 I5 cuanney F 

ke 19 Co) 30 I © 40 IO O——TO —7 3 I 2 ——-O0O0 

} f, : ER a (La 

—— —_— EF oÞ) 10 ——54 11 —20 ——33 ——27 —10 

oo ag — ; 

Xl ; ; 

by 3 Caſe. If the Addends be Fracted Geodeticals, whether greater , or lefer, or [n- y 

tegral when Fracted, | Fractions of 
[hen proceed in the Addition with the FraQtions as Fractions, and the Integers as %=t- 
| Iarcgers, according to their re{peCctive Rules. | Rule. 
w. 23 T « Examples, 


[62 


Fr amples. 
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Exampic, To add + 1. with +1. the Total as at 7, is +1, by Book 1. Part 2. Chap. 3. 
Caſe 11 And to add <1. and 5 . together, the Total as at £K. is 5 /. by Caſe 2. there. 
And toadd 40 +1. with 185 /. the Total as at L. is 5951. by carrying an Unite from 
the Fractions to the Integers, and adding them after the manner of Integers in Book. 
Part 1. Chap. 5. | 


J. K. 2 
'& 
L, [ S 

4 — 49 —- 
- . MY 3. : 4 he 
£2 « 18 — 

owe ff ns 2 oe 2 
2 6 R u2 

DE ae I 

6 DG 

597 


Proof of Geo- Addition of Geodeticals falling under the firſt Caſe, admits of like Proof with Ad. 
dztical Addi- ditien of Integers. And thoſe under the Third Cale areto be proved, asthe Addition 


tion. 


Prcof by Nines, 


The Proof un- 
certain. 

Beſt Proof. 
Proof of Addi- 
tion of Fra- 
Rions by 


of Integers and Fractions, according to the reſpective Operations made uſe of in the 
Addition : For if Integers be added, the Work is proved as Addition of Integers, if 
Fractions, as Addition of Fractions. Addition of Geodeticals under the ſecond Caſe is 
to be proved by Subſtrattion, as is ſhewed in the next Chapter. 

Addition of Enghſh Pounds, Shillings and Pence, in the Second Caſe in this Chapter 
above ſhewed : Some Schoolmaſters teach to prove thus. Caſt away all the Nines 
from the Pounds to be added, and what remains double, and bring to the Shillings, and 
caſt away 9 alſo thence, and what remains treble, and bring ro the Pence, and all 
the Nines being caft away there, note the laſt Remain, Then reject Nines in like 
manner from the Total, and if the laſt Remain here be like the former, they approve 
the Work. 

As in the former Example where the Total was 51 /. 13s. 54. caſting away g 
from the Pounds to be added, there remains 5, which doubled is 10, and 9 caſt there- 
from, 1 remains, which reckoned to the Shillings, and 9 caſt away as oft as can be 
there remains6, this trebled is 18, from which twice Nine caſt, there reſts © to be 
brought to the Pence, and from thence all the Nines rejected there remains at leaſt 8. 
then in the Total the Pounds make 6 Units, which doubledare 12, and 9 rejected leaves 
3 to be reckoned to 4 in the Shillings, which 5 tripled make 21 , from which 18, 
which is twice 9 rejected, there reſts 3 to be added to 5 inthe Pence , which alſo 
make 8 parallel to the former Remain. 

But for the Reaſon above remembred in Addition of Integers, all the Proofs by 
caſting away 9 is uncertain, and the true Proof of Adaition .is by Subſtrattion, as be- 
fore taught in Subſtrattion of Integers, and needs no further repeticion here. 

Addition of Geodeatical Fraftions beſides the Work above-mentioned may be proved 
by finding the Value of each Fraction before Addition, and adding them as Geodztical 


Value the Integers, and comparing the Total with the Value of the Total of the added Fractions. 


Geodzticals 
Subſtraied. 


{ 


Example, If + 1. be added to3 1. the Total will be £/. TheValueof £/. is 105. 
and + /. is 6s. $4. which added together make the Total to be 16 5. $4.. and 6 
much is 2 /. 


5 < 
I, Zo 1 240 =( i 01 |5; 240 
"I #(10% | | 3 3 o a J x — 2 (165 84, 
| - I 2 
| | 16 8 | I 200 
my 


CHAP. IV. 
Subſtraftion of Geodzticals. 


N Subſtrattzon of Geodaticals, the different Nature of the propoſed Numbers is to 
be conſidered. 


7. Caſe: 


Part]. 


Chap. I, 
2. there. 
ite from 
| Book i, 


ith Ad. 
\ddition 
f in the 
pers, if 
Caſe is 


:hapter 
* Nines 
Ss, and 
and all 
in like 
PProve 


way 9 
there- 


can be 
o to be 
eaſt 8. 
| leaves 
ch I8, 
h allo 


ofs by 
as be. 


Yroved 
1ztical 
10NS. 

105, 
nd {0 


is to 


Caſc. 


Chap. IV. Of Geodeticals. i6 2 


i. Caſe. If the Numbers given be Integral Geodeticals only, and of the ſame kind tr. 
or denomination, | (ESE | | DO of one 
Then ſubſtract the Lefſer Number from the Greater, as was taught in Abſtract ; > acop 
Integers, Book 1. Part 1. Chap. 6. and underſtand the remain to be of the ſame De- 
nomination With the given Numbers. _ _— - > 
1. Example, If there were delivered to one 546 French Crowns to buy ſome Com- 1. Example. 
modities with, and he did disburſe but 354 of chem : then will remain in his hands 192. | 
2, Example, If one deliver me to keep for him 1006 Liures Tournozs, and receive 2. Example. 
again at ſeveral times 821, then will 185 reſt in my hands. 


t, Ex, Fr. &. 2. Ex. l. Tour. 


Delivered 546 Delivered 1006 


Disburſed 354 Received $21 


Remaineth 185 


Remaineth 192 


2. Caſe. If the given Number be Integral Geodaticals of different Denominations, +. _ 
Greater or Smaller, Engliſh or Foreign, a | | | a_ of ſe- 
Then place the Greater or higheſt Denomination of the Number from which Sub- 7 em 
ſtraion is to be made alwaies to the left hand, and the other Numbers in order to the 7; place the 
right hand, and under the ſame the Subtrahend, 1o as Pounds may ſtand under Pounds, Dara. 
Shillings urider Shillings, &c. likewiſe the Arithmetical Places of Unirs under Units, 
Tens under Tens, fc. are to be kept. And where any Geodetical Denomination is 
wanting, the ſame may be ſupplyed with Cyphers to keep place. | | 
Then begin at che right hand and deduct the Lower Numbers or Figures of the Sub- 75 Subſtra® 
trahend and leaſt Geodetical, out of the upper ſtanding over them particularly , ſub. them. 
ſcribing the Remain reſpectively under the fame Files,  - F: 
If the neather Figure happen to be greater than the upper, then in imagination bor- Whes heveniag 
row one of the Denomination next to the lefr hand , and add to the upper Number, needful. 
which is too little, and make Subſtraction from both, and ſubſcribe the Remain as be- 
fore; and for that borrowed accompr one back in the next File, reckoning the nexr 
Figure to be ſubſtracted x more than it is, or the next Figure to be ſubſtrafted from 
{s than it 1s. | | | 2 
; Sap, If A. lend to B. 3441. tos. 64. and B. paid A. 1241. 6s. 9d, How Example. 
much is yet owing ? I place the Numbers as at C. and becauſe 9 4. is greater than 6 d. 
I borrow 1 Shilling, which is 124. and put to 64. and from the Total 184, I take 
9d. and there reſteth 9 4. then coming to the Shillings, I reckon that 1 thar I bor- 
rowed and 16 is 17, which becauſe I cannot-take from 10, the Number over them I 
borrow 1 Pound, which is 205. and put to the 10. makes 30 5s. from which 15 taken 


\ there remaineth 13 5. to be ſubſcribed, and that 1 /. borrowed reckoned to the 4 /. 


next maketh 5, which I proceed with as in Subſirattion of Integers, and finiſh the reſt 


' of the work accordingly, and by the laft Remain find yet due to A. 2191. 135. gd. 


as at D, | 
I. +. «6 -- 6 an 
Lent by A. 344—10—06 Lent by A. 344—10—06 
cm——_— Eq FEEDS 
Paid by B, 124—16—09 Paid by B, 124—16—og D. 


Reſt due to A.219—13—o09 


— 


When many Numbers are given from which SubſtraRion is to be made, or many When the 
Numbers to be ſubſtracted from one, or many : Let all the Plurals of each fort be ſe. Data are mary. 
verally added into one, as is taught in Subſtrattion of Integers, and then proceed in 


Subtraction as above. 


In Subſtration of Weights, Meaſures, Time, Motion, and other Geodericals, Engliſh — ; 


and Foreign in this Caſe; Let the ltke order be obſerved, as inthe enſuing Examples. fre, Time, and 


Motion. 
Example, 


—_— — CE I moons © OT—_— - —  — 


IZ 


Proof of Geo- Subſtrattion of Geodeticals falling under the Firſt Caſe is proved like Subſtraition of 
dztical Sub- Jntegers and Frattions , And the Subſtractions under the third Caſe, as the Subſtrattion 
ſtraQtion of the ,£ Integers, according to the reſpective Operations uſed in the SubſtraQion : 
Firſt ane Jong if I be taken from Integers, the Work is proved as Subſtrati ; 
Caſes. For 1 LNLTEgers e ta en (0] g 0 e ; P as 0 tra 1077 of Tategers, 
if Fractions from Fractions, as Sabſtrattion of Frattions, and generally Addition by Sub. 
ftrattion, and Subſtrattion by Addition. | 
Of the Second © The Subſtraftion of Geodaticals falling under the Second Caſe, admits of Geodatical 
Caſe and reci- Addition for Proof. For if the remain be added to the Number tubſtracted, the Toral 
_ Addi- ill be parallel ro the Number from which Subſtraction is made when the Work is right. 
tion eaerely. 41 conſequently when from the Total of any Geoderica! Addition of this ſort, one or 
more of the Numbers added, be ſubſtrafted ; the Remain of that Subſtraction will be 
equal to the Reſidue of thoſe Numbers added into that Total ; and thereby prove that 
Addition right. | | | 
Additionof this {ort may alſo be proved by beginning at the left hand to ſubſtrat 
. the reſpective Files from che Figure of the Total under them, and if any thing remain 
to underwrite, or remember to make allowance of the ſame, in the nexr right hand Fi- 
gure of the Total, as was ſhewed before in the Proof of Sub/tration of Integers, Book x. 
Part 1. Chap. 6. For further Evidence view the Examples of 44dition at H. and Sub- 


ftrattion at I. | | 
Addition Proof by Subſtra&on. 


WM | POP . SF ) 
THOR | FAR 164 Of Geodeticals, Lib. I. Part], 
fp Li 'N\ it it « . . 
TOOL ARR: Weight. Meaſure. Time, Motion. 
| ſt tht] @! Ton. C. qrs. th. 5. Acres Rooas Rods,' Years Daies. Ho. Sig. Deg. Min.Sec, 
"11/6 2 ONLOMG 4. MII»  E—310-19 1-20-40, 
|| (10700 n—_ NY _ ——— 
f & | | |; 29—1 g9—3—1I2—T4 I 2[—3—36 345—369—20 3——I————z 
M4066 1468 1 6— 19—0—11--14 218—3—03 1302—334—-23 8—00--49—;8 
k 00 BM 1HS 2 as 
MOWER + | | > 3. Caſe, If the given Numbers be Fracted Geodetica!s, Greater or Leſſer, or Inte. 
WIT Fe 94 zons  gral mixed with Fracted, 
Hy TT He ; 1 hen proceed in the Subſtraction with the Fractions as Fractions, and Integers ag 
DEMS Oet & | | Integers, according to their reſpective Rules, 
W141 6 { LAURG Examples. F.camples , To ſubſtract #, !. from 7, 1, the Remain is 5, 1. as at E. by Boob x. 
{4/10 y{TNR Part 2, Chap. 4- Caſe 1. And to Subſtract 4 /. from 4 1. the Remain will be -, 1. x 
WO RWLUTY 5 | ar F. by Caſe 2.chere. And if 37 /. be taken from 131. there will be left 9 3 !. by bor- 
LL RPRONTY rowing an Unite which is 3 Thirds, to take the 4 from, and for the ſame paying 1 to the 
LL EUTE OEORR 2, which is 4, and ſubſtracting it from 1 3, after the manner of Integers above-mentio- 
Wilks 008 ned, as at OG. 
ITT PTA ROAR: I 
th ir W-Fak } | I. l, 5 ll. — — Lent——1 3/. 
10107 RUN Sex 7c 7 Paid— 33 
OY: 080-1 bk}! —([ ws —, = — Ll, 2 
'Fh Fr ! 408 ! if f | L. ON as — Reſt—— 0) Z 


f i þ 


—_— 


Mun Ouran 29 ay + on = ———— 
—_ = ——_— d —_ —_— 


i 
9” mn” Thus or Thus 
22—13—00 223—0 S321] 300 FI —13—05 
H I F—I0—08 15—I0—08 | — A —_ . 
"  I0—05—02 I 0—OF—O2 I$—1I0—o08 29—00—05 
03—04—07 03-—04—07 1 0—0F—02 ——_ ava 
X ans 03-—04—07 22—13—00 
$I—13—05 $I; * ; on 4 — - 
— — —_ — 29-—©00—0F 
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remain 
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Boob x. 
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I 0} Geodeticals, ib5 


(C11.307- "© 


Soji 045 1077 


£ 6 


gI—1 3—05 Lent by H. to 7. at ſeveral times. 


18—10—08 ) | 

1 cop ( Paid at times to 77. 
03—04—0O7 P 
29—00-—905 


22—13-—00 


Total of all the Payments to be ſubſtracted. 


Remaineth due to #. 


51—13—95 Proof of the Subſtrattion. 


POLY : 7 ras dh .mentioned may be pra- Prof of Sub- 
Subſtract;on 0* Geodetical Frai!inus; beſides the Proof above-m yocep ſtraction of 


vedby finding the Value of cach Fraction before Subſtration, and ſubſtract them as In- Fratlicgs bs 


regers, and compare the Remain with the Value of the Remain of the Subſtracted ,,,,-..,. 


m_— To take * /. from + 1. leaves 7}, |. the Value of 5 /. is 5 5. and 5 1. is 6s. 84. 


from which 5 5. ſubſtracted leaves 1 5. 8 4. andio much is >, l. 
= ll 


= 5+ | | ——C | {LE (06 Bd 
" . 5 Gn | 
1—8 | 


GHAF K 
Multiplication of Geodzticals. 


O multiply Geodatical:, cot__— Caſe the propoſed Numbers fall under and Gendatic 
rding oceed in their 3ſultiphcation. : h | 
oo Caſe. Fg) arr given to be multiplyed be Single Geodeticals _ Integral, _ 
both Fracted, mixt Numbers, or the one an Integer, and the _ Fra _ =” 2. 
Then multiply the Integers as Integers, and the Fractions as Fractions, and t - Mixt Rule. 
Numbers as mixr Numbers ; of the firſt fort is to be leen, Book oo b C 5 7: 
i. Exu tle, If 30 Men ſtood in a ſtraight line, every one 3 Feet belore - _ er ; Example 
and it were deſired to know how many Feet there were between the Front and the Rear. 
an{wer 1 Product at A. go Feet. ; 
* pronaFn 5b Planks each «1 <5 Feet long were laid _—_— end a and —_— Example 2. 
ſtion were, how far they would. reach, The Anſwer 1s _— u - Dy = I # AN 
3. Example, If a piece of Land contain in length 10 4 Yards, uw - rea m 53 Ze 
Yards: and the Queſtion were to know the Area, or CO - _= or how 
many Square Yards the whole did contain. The AnlWer 15 the Product at C, 545 Square 
Yards. > 
- Excample, If 7 1, be multiplyed by 34. The Produtt 1s ,*, / asat D. 


»— 
. 


Example 4. 


7 - 


A. B. C. 123; 
30 Men. 40: Planks. 656 - Ss I 
3 Feet. 10x Feet. args, —_— - 
20-00 LETS, _—_ 
SEL 2 Eg 655 ; l.* 5 l. — 12 - 
99 490 4X 55 — —— Or$43 2 2 
— Square. - 19 
420 Feet. 12 
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Data Single, 
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Of Geodaticals. Lib. IL PartL 


2. Cafe. If one of the given Numbers be a Plural Geodetical, and the other a Single. 
Then reduce the Plural !mumber into the loweſt Denomination, and multiply the Re. 
ſulc by the other, or if the Single Geoderical be a Digit or other ſmall Nutaber ; yoy 


Sinrel. may eaſily muluiply every. of the Nenominate'Numbers ſeverally by chat Number, and 
carry im imagination or otherwiſe to the next greater Denomination, to many as the re. 
{pective Products will afford, ſubſcribing the Remaines. : ; 
Dos E xariple, If a Merchant pay to 20 Porters 11. 65. $4. a ptece, and it were Ge. 
fired to know how much Money in all was paid. Firſt 1 1. 65, 84. reduced Into 
Pence 1s 320, which multiplyed by 20, produceth 64co, and reduced back into Chil. 
lings and Pounds giveth 261. 13-5. 44. as at FE, or otherwite 25 Eight-pences which 
is 40 Groats, or 135. 4.4. and the 135. carried to the place of Shillings leaverh the 
4 4. to beſublcribed, then 20 times 6 5s. is 6 times 205. or 6. to be carried to the 
Denomination of Pounds, and the 1 3 5. left to be ſubſcribed. So at t!ait the 65 / added 
to the 20 times 1 /. or 2e/l. makes 267. 135. 44. asat F. 
10. 65. 8. E. Thus, or Thus, or Thus, 
OF (LE 4 . 4 
20 a(4 d. ; I—6—8 T3 Oey 
6 £400 | 20 20 A 
4 i ——\ $3135 ny - 
26 26—1 3---4, 20 13—4 ProduG of 20 by 84, 
[| 320pence 26 :13:4 6: 6—o0  Productof 20by 6:. 
4-26 Porters <IO [. 20 Product of 20 by Il, 
v2 " . 
268 6400 Ty EY hag 
320 
3. 3. Caſe. If both the given Numbers be Plural Gcodeticals, and the Froduct required 
Data Plural, <:mple, and of the loweſt Denomination, TOO, : 
__ rods Then reduce the Numbers into their loweſt Denominations, and multiply the Re- 
Rule. ſults as Incegers. | ; 7 A IOIE CE EF" 
Example. Example, If 201-165. 3 d. be multiplyed by 5 /. 4 s. 2 4. both being reduced make 


4+ 
Data Plural 
and Produ# 
Comp:xnd, 
Variety 1. 


Example. 


4923 4. and 1250d. which multiplyed produce 6:53750 4. and they if occafion be 
may be reduced into Shillings and Pounds, as at G. 


OE” ER 4 6-4 


20—10—3 $—4—2 4923 
20 20 I250 
400 I 00 246150 G. 
To | 4 9846 39x3(6 s. 
— | 14923 &x53759(51281 | 2 
410 I 04 — AXIZ22EF , 
I2 I2 6153750 EXEXF 2564c—1I2—6 
820 208 
4103 1042 
4923 1250 


4- Caſe, If both the Given Numbers be Plural Gcodeticals, and the Product required 


d 
—_— firk after Reduction of the Numbers and Multiplication of the Reſults as before, 


divide the Product by the Product of every Lefſer Denomination contained in one Grea- 


_ ter multiplyed together. 


Example,In the Numbers laſt Exemplary,becaule 240 Pence are contained in 1 Pound, 
and Pence are the Leſſer Denominations in both the given Numbers, the Produdt of 240 
multiplyed by 240, which is 59600 dividing the 6153750 the. Product above obtain- 
ed, the Quotient will be 1c6 1. and if the Value of the Fraction remaining be gotten, 
and added thereto ; the whole Geoderical will be 1067. 165, 8 £ d. as at 17. 


240 
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H. 240 414 
249 (4 4815 (41 I2 360 | 180 |. go | 5 
AN 20 337(4 (350 — | — w—_ 
5090 El5;7(; L105 h. g530'o(16s, 828 4g60(84. 575 | 288 | 144 | 8 
g3o 57956 0/0 95300 57560 414 575 
$77 37 
$75<0 5 4958 


Or Secendly, Under the Reduced Numbers, Place the Number of Leſſer Deno- variety 2. 


minations contained in one Greater ; and multiply as in Fractions. 
Example, Under the before-reduced Numbers 4923 and 1 250, placing 240, and Zxanple. 
multiplying them as Fractions, the alike Product will ariſe as followeth at 7. 


208125 'r (13 (120 
1641 125 T23j60 1158 1556.(8 d. 
4923 1250 2o05TZjg(125% 32.10jo(16 £. 0-1-4 
Ig222 0 15-0 
240 240 T9g 1s - I20 60 30 I5 $ 
: *. ©. ** X I3 — —— — —— — 
” wy 1505 I2 192 | 96 48 24 | 8 
-s 29 ms 
1920 536 
32100 138 
1555 


Or Thirdly, If the Geodeticals be of one Nature, turn all the Leſſer Denominations variety 3. 
into Fraftionary Parts of the Greater, and multiply asin the 5th. Caſe of Afulriplication 
of Frattions, Book.1. Part 2. Chap. 5. or multiplying Number by Number carry out 
of each Multiplication ſo many of the next Greater Denomination as are therein ,, and 
Subſcribe the Remain. 

Example, Becauſe the Geodaricals aforeſaid are both one Nature, viz. Sterling Mo- Example. 
ney, the 10s. 34. and 4s. 24, turned into Fraftions, and after Multiplication of the 
Integers 20 by 5, proceeding to add the parts of the Multiplicand thereto : The like 
Product appears at £, 


201. 10s. 3d. of 20; and *$51. 45. 24d. or 5+ and ,+, produce 106). 16s. $4. $. 


KG 6- | [. 
Tis 20—10—33 or Thus 20 - _ az 
ma fro—_— 2 I an 5 - 
Fi . uh. #-- 
190 Produtt of 5 by 205 100 J f 5 by 20 15 Ioo- L00—00—00 
2—10- Five Angels. 24 _ 5 by 4 or half pounds—— g—10—00 
1— 2 Five Three pences. | ot. BY s by 8: abbreviated is—— o—ol1—03 
K, 4—00—29, Fifth part of 20 /. 4 3 5 + of 2ol. whichis 4—90—00 
2 Fifth part of 10 5, os 294 + ofiL. is 4. Lor ©—O02—00 
co2 Fifth part of 3 d. Ort | & | 1 of 2.1. or reduced, is— o—o00-—ot 
—04 The 120 partof 20ol: oL £ |: of 201. abbreviated i-— o—o0z3—04 
ot The 120 part of 10s Ok 9 = of Li L is —»; L. or O——O0—OT 
©2.;, The 120 part of 34. OF os 4 +23 , of 2. L. reduced is 0—o0—0!; 
105—1£—-535. The Total Product, I. 1063<< 3 106—16—85 


Or, Fourthly, Multiply Number by Number, beginning at the lefc hand, and to find the y,yjety 4. 
Denomination of the ſeveral Produ:ts obſerve the firſt line ſhall be denominate , as the 
Mulciplicand, the firit left hand Figures of the other Lines of Production ſhall be deno- - 
minate, as the Figures of the Mulciplicand under which they ſtand, and all the other Fi- 
gures in each line refpeCively are parts of one of that denomination, and are Nume- 
rators, under which for Denominator you may place or imagine placed as followeth , 
that is to ſay, under the ſecond placed Figures to the right hand, . the number of the 
next lefſer Denomination to the greater of the Multiplicand, and under the next right 
hand Figures the number of che next leſſer Denomination, and fo accordingly under all 
the Numbers And toadd thele ſeveral Lines of Production into one Total, firſt be- 
gin at the left hand, and ſubſcribe the lefr hand Figures under a line in the place of the 
greater Denominations as they ſtand, and then collect all the nexc right hand Collumne 
Integers together, and ſubſcribe them as in Addition of Integers , and fo do __ the 

megers 
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Data Sing/e, 
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of Geodeticals. Lo. II. ra [t1. 


2. Cafe. If one of the given Numbers be a Plural Geodetical, and the other a Single, 
Then reduce the Plural ttumber into the loweſt Denomination, and multipl v the Re. 
ſulc by the other, or if the Single Geoderical be a Digit or other {mall Nutaber ; yoy 


"EY may eafily multiply every. of the Nenominate:'Numbers ſeverally by chat Number, and 
carry 1m imagination or otherwite to the next greater Denomination, to many as the re. 
ipective Products will afford, ſubſcribing the Remaines. ; 

IM —_—_ If a Merchant pay to 20 Porters 11. 6-5. $4. a piece, and it were Ge- 
fired to know how much Money in all was paid. Firſt 1 1. 65. $4. reduced Into 
Pence 1s 320, which multiplyed by 20, produceth 64co, and reduced back inro Chil. 
lings and Pounds giveth 267. 13-5. 44. as at EF, or otherwile 29 Eight-pences which 
is 40 Groats, or 135. 44. and the 13 5s. carried to the place of Shillings leaveth the 
4 9. to beſublcribed, then 20 times 6s. is 6 times 205. or 61. to be carried to the 
Denomination of Pounds, and the. 1 3 5. left to be ſubſcribed. $0 at lait the 61 addeg 
to the 20 times 1 /. or 2e/. makes 267. 13s. 44. as at F. 

17. 6s. 8. . Thus, or Thus, or Thus, 
268 of fa 8 EE «4 
Sui 5 1—6—38 
£400 20 bp As 
I 6 7 (53135 — ; 
+ 26—1 3-—g. 20 13—4 ProduG of 20 by 84, 
_ 26 :13:4 6= - G60 Product of 20 by 6:. 
{i} Ger arewd Ebay, 20 Product of 20 by 11 
— 20Porters Ty EO 
= 26% -- 
268 6400 Os bet. ih 
320 
3. 3+ Caſe. If both the given Numbers be Plural Gcodeticals, and the Froduct required 

Data Plural, Simple, and of the loweſt Denomination, Bi, 

rights Then reduce the Numbers into their loweſt Denominations, and multiply the Re- 

Rule. ſults as Integers. : h bei FRE es 

Example. Example, If 201. 165. 3 d. be multiplyed by 5 /. 4 s. 2 d. both being reduced make 


4: 
Data #lural 
and Produtt. 
Compcnnd, 
Variety 1, 


Example, 


1 


4923 4. and 1250d. which multiplyed produce 6:53750 4. and they if occaſion be 
may be reduced into Shillings and Pounds, as at G. 


EO Re 4 6-4 


20—10—3 $—2—2 4923 
20 20 I250 
; G150 G. 
400 I 00 24 
10 4 9846 39Xx3(6 $. 
— 4923 6x53759(51281 | 2 
410 I O4. — AX222222 - 
I2 | I2 6153750 XXXXF 2564c—1I2—6 
$820 208 
4103 1042 
4923 1250 


4- Caſe, If both the Given Numbers be Plural Geodeticals, and the Produt required 
d | 
wc 3 rk after Reduction of the Numbers and Multiplication of the Reſults as before, 
divide the Product by the Product of every Lefſer Denomination contained in one Grea- 
ter multiply ed together. = 7, 
Example,In the Numbers laſt Exemplary,becaule 240 Pence are contained in 1 Pound, 
and Pence are the Lefſer Denominations in both the given Numbers, the Produdt of 240 
multiplyed by 240, which is 57600 dividing the 6153750 the Product above obtain- 
ed; the Quotient will be 1c6 /. and if the Value of the Fraftion remaining be gotten, 
and added thereto ; the whole Geoderical will be 1061. 165, 8 £ 4. asat 17. 
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H, 249 414 
249 (4 4315 (41 T2 360 | 180 |. go 5 
6} 20 7387/4 (350 | —_ 
9590 ET5;7(5 AH1o5 h. g5z0\o(1t6s, 828 4gg60(84, 575 | 288 144 | 8 
450 57556 ©,O 95300 756;0 414 575 
S1l 57 
$7529 5 4958 
Or Secondly, Under the Reduced Numbers, Place the Number of Leſſer Deno- Variety 2. 
minations Contained in one Greater z and multiply as in FraQtions. 
Example, Under the before-reduced Numbers 4923 and 1 250, placing 240, and Zxample. 
multiplying them as Fractions, the alike Product will ariſe as followeth at 7. 
208126 'r (13 (120 
1641 125 723j60 115.8 1556. (8 d. 
4923 1250 2o05TZjg(125/ 32.10jo(16 5. I9z 
I 19222 0 15-0 
"240 240 is F 120 | 60 30 is | 5 
gs. 5 TAO bY I3 — uw - oo 
wh a 1595 I2 192 | 96 | 48 24 | 8 
5 6 29 — 
1920 BET? 276 
32100 138 
1556 
Or Thirdly, If the Geodeticals be of one Nature, turn all the Leſſer Denominations yariety 3. 
into Frationary Parts of the Greater, and multiply asin the 5th. Caſe of 1dulriplication 
of Frattions, Book 1. Part 2. Chap. 5. or multiplying Number by Number carry out 
of each Multiplication ſo many of the next Greater Denomination as are therein , and 
Subſcribe the Remain. 
Example, Becauſe the Geodeticals aforeſaid are both one Nature, viz. Sterling Mo- Example. 
ney, the 105. 34. and 4s. 24, turned into FraCtions, and after Multiplicationof the 
Integers 20 by 5, proceeding to add the parts of. the Multiplicand thereto : The like 
Product appears at XK. 
201. 105. 3d. of 203 and x51. 45. 24. or 5+ and ,5, produce 106). 16s, 84. +. 
6 Sa l. 
Thus SO——LQO—O7F or Thus 20 I and 3 
— 4— 2 i and +. | 
- > i n ES! 
190 Produdt of $5 by 20: 200 YJ Ff 5 by 20 » toes 100—00—00 
2—10 Five Angels. | 24 = } 5s by For half pound—— g—10—00 
i— 3 Five Three pences. Ot &L | $ by 84 abbreviated is—— o—ol—03 
K. 4—o0—09 Fifth part of 20 l. 4 Z 3 + of 20l. which is 4—00—00 
2 Fifth part of 10s. | oz 229 4 ofih. 1s 4,Lor ©—02—00 
c-3, Fifth part of 3 &. Ok |= | + of 4. or reduced, is— o—o00—of 
3-—04 The120 partof 20l. oL £ | of 201. abbreviated is-— o—o03—04 
o1 - The 120 part of 10s "MP 3. 3, of i118... or O—Q0—OI 
o2.1, The 120 part of 3d: Obi d 1 .of 7. L. reduced is 0—o00—0!; 
105—1£-—-585. The Total Produtt. I. 1063<<3 106—16—85 


Or, Fourthly, Multiply Number by Number, beginning at the left hand, and to find the 
Denomination of the ſeveral Produ:ts obſerve the firſt line ſhall be denominate , as the 


Variety 4. 


Multiplicand, the firit left hand Figures of the other Lines of Production ſhall be deno- - 


minate, as the Figures of the Mulciplicand under which they ſtand, and all the other Fi- 
gures in each line refpeQively are parts of one of that denomination, and are Nume- 


rators, under which for Denominator you may place or imagine placed as followeth , 


that is to ſay, under the ſecond placed Figures to the right hand, the number of the 
next lefſer Denomination to the greater of the Multiplicand, and under the next right 
hand Figures the number of che next leſſer Denomination, and 1o accordingly under all 
the Numbers And toadd rhele ſeveral Lines of Production into one Total, firſt be- 
gin at the left hand, and ſubſcribe the left hand Figures under a line in the place of the 
grearer Denominations as they ſtand, and then collect all the nexc right hand Collumne 
Integers together, and ſublcribe chem as in Aadition of Integers , and {o do _ the 

negers 


Yo | Of Geodetical:, Ezb. H. FartS IJ 
Integers in the other Columnes, and thei all the r72Ctions he nging to each line of Pro- 
duction ſeverally, and add them together ; and what of the oiher 1enominarions are 
contained in them, place in their Order. and if any rhing remain, reduce ir'to a part | 
of the loweſt Denomination of che Toral, And laſtly add all theie ſubicrived Numbers 
into one Total. 

Fxnmrple, Example, The former Numbers thus multiplyed produce for the Firſt Line 100. 

5O. 15. for the Second 80. 40. 12. and for the Third 40. 2-. 6. as ar L.21N, 

then for 40 in the ſecond Line, becauſe Shillings 1s the next feffer Nenomitation to 

Pounds, 20 ſhall be the Denominator, and the Lenominaror to «2 ſhall be 240, the 

Pence in 1 /. and ſo ſhall they be #25. and 7. 5. And rhe like in the third line 354. and 

and ,{. 4. Then colleCting them as before directed for the #3 5. is fer 25, and 

is reduced to + of a Peny by Abbreviation, and mulriplying the Numerator by 12, and 
ſo proceeding, the other Fractions make 1 ,', 4. and the Numbers ftand as at (. Aud 

for plainer Demonſtration another Example is added at P, where 21. 105. 24. 2, 


is mulri;lyed by 21. 55. 24. 24: 


Denominations EE es 4 WF on OT 
Mulriplicand 22—19— 3 O SSI I—2 of 
Multiplier g— 4— 2 2=—= $—2-—2 
L, 100—50—15 4—20-—6—+ 
AM, —S80—4+—_. | 10--5-- 15 — 1- 
Lines of Production 2) 240 | 29 249 g60 
N. go Woo mmm foo 4 
20 240 20 << 950 
q—2—5 — 4 
Collection of — I CO 20 240 960 
FOx. & Os. 6—1O ” 
154, & 40d ——7 4 
2h BC of, 7 2—07 Ks > Oe 
33d. & , 4, d. ” FrY rs 
- , £587 m1 Y — 
Total Product 106—16—8?Z PINT" 
— OTTER 32 
LO; 
I > 4 
240 
$—13—$3—0j; 
ON — 


Provf of Geo Aultiplication of Geoazticals is proved, if the Numbers be Integral, as 7Muttiplica- 
dztical Multi- ,;,,, of Integers, if Fracted, as Multiplication of Frattions, that is in both by Diviſion, 
plication. 5 is further noted in the next Chapter. 

\ Proof of Multi» Moreover the Multiplications of Geodetical Fratlions may be examined, by finding the 
plying Fraims Value of the Fractions to be mulciplyed, and the iroduct thereof, and comparing the 
by the Value. fame with the Product of their Values, multiplyed as Integers ;' only obſerving to di 

vide this Produtt by the Number of one of the Lefſer Denominations contained in the 
Greater. | 

Example, If 71. be multiplyed by + 1. the Prcduct will bez 1. And 41. being 1 35. 44. 
or 160 Pence, and 3 /. being 15 5. or 180 Pence, theſe multiplyed produce 28800, 
which divided by 240, the Pence or Lefſer Denomination contained in one Pound the 


Greater Denomination, the Quotient will be 129 Pence, or + 1, as before. 
= 
4 SID 4 4, or 1604, 4 
i I 5 
LE x 2 B:42= 15:0 Ori8od. 28800(220(105, | 
hens x —”  — 5 . or I © $. 4 OT Ts FER 244 'S) E 2 | 
T _ 160 
2 | 28800 


Proof of Mu!- And o allo the Operations of multiplying Geodeticals in the Third and Fourth Cales 
tiplication in of this Chapter may be compared the one with the other, the Lefſer Denominations be: 


the Third and ing in thar Fourth Caſe conſidered as Fractions, and dividing for their Value accordins- 
Fourth Caſes. ; ly 
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ly, Becauſe though in mulciplying Integers the Mukiplicand is increaſed in Figures and 

Valueſo many times as the Multiplier concainetch Units ; yer in Fractions, and that fort 

of Mulciplying Geodericals, though the Figures may be increaſed ſo many times, yet in 

value the New Fradtion or Product is made fo much leſs. For a Fraction being proper- 

Iy lefs than one, and making another Number ſo many times lefsalfo ; Muſt needs pro- 

duce a Number to much leſs, as the multiplying Fraction containerh parts in ir, and the 

Product is but the Value of a Fraction of a Fraction. 

As in the laſt Inſtance, If 4 /. be taken for the Multiplier, then 3 of 13 s. 4 d. or * 1. 
ſhall be 10s. And fo is 4 of i5 5s. which is 41. If + be rakenfor che Multiplier, the Pro- 
dut £ 1. or10s. is leſs than}. or 13 5. 4d. by 5 thereof, which is 3 s. 44 and leſs 
than} 1. or i5 s. by 7 thereof, which is 5 5, Pur in Integers if they be multiplyed un- 
der the Denomination of Shillings, rhe Product is 20 times to 5s. or 200 s. if in Pence 
+3390, as before, which is 240 times as much. And this was the Reaſon for that 
Diviſion before to equalize their Value Neverthelets this is ro be underſtood of Pro- 
per Fractions and Leſſer Geoazticals, for Improper Fractions are redundant, and in- 
creaſe by their Units they contain after the manner of 1ntegers. 


rm———_—_ 


CHAT Fi 
Diviſim of Geodzticals. 


O Divide Geed«:icals, oblerve the Caſe the Numbers propoſed fall under, and pro- Geodzticats 
ceed accordingly in their Diviſion, divided. 
1. Caſe, The Numbers given to be divided being Single Geodeticals , both Integral, I, 
both Fracted, or Mixt Numbers , or one an Integer or Mixt Number , and the other S'inele- 
a Fraction. | 
Then divide the Integers as Integers, and the Fractions as Fractions , and the Mixt Rule. 
Numbers as Mixr Numbers, Of the firit tort, See 5ook 1. Part 1. Chap. 8. and of the 


other, Book 1. Part 2, Chap.6. 
1. Example, If 419841. be divided equally among 164 Men, and it be deſired Example t 


to know how much each ſhould have for his Part, The Anſwer is 256 /. the Quotient 


at A. 
2, Example, If a Lane be 11880 Feet long, and I would know, how many Rods Example 2. 


that is, I divide them by 16; the Feet ina Rod. And the Anſwer is 520 Rods, the 


Quottent at B. 
3. Example, If a Field be 545 Square Yards, and i ſide thereof be 104 Yards, and Example 3, 


the other ſide be demanded, The Quotient anfwereth at C. 5 4 Yards. 


4+ Example, If 5 be divided by 75 /. The Quotient is 3 /, as at D. Example 4. 
A. | | B. | | 
9 C. 6 ih 
9x 7, 350 Rods F + Yards. | | z) Cr, 
419842561. 6 +. == 30 | #0 = 164163 2 =( 2 fo 
16444 Ne” 0 a io Ph 3 3 -*q "7 
266 | | | 
X | | 
2. Caſe, One of the given Numbers being a Plural Geodatical, and the other a Single, 4. 
Then reduce the Plural into the Loweſt Denomination, and divide the Reſult by the a of hy 
a Single, 


other. Or if the Single Geodatical bea Digit , or other ſmall Number you may eafie |; oF 
enough divide every one of the Denominate Numbers leverally , carrying in imagina- pj,,,, © 
tion trom the Greater Denomination to the next Leſſer, the Number remaining on Di- Rule. 
vilion of the Greater, if any be, reduced and added to the Leſſer, and make the Di- 
viſion from the Toral. 
Example, If 15 1. 135. 124, be divided equally among 13 Men, to know how much Example. 

each Man had. Firſt, 151. 135. 14. reduced make 3757, and divided by 13, and 
after by 12 and 20, gives 11. 45. 14. to every Man, as at E. or otherwiſe di- 
viding 151. by 13, gives 1 1. in the Quotient, and 21. left, which 2 1. or 40 5. being 
reduced brought and added imaginary to the 13 s. makes 53 5. out of which 13 wo 

XN % e 
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be had 4 times to be ſet in the Quotient, and 1 5s. will be lefr, which being 12 -. and 
added to the 14. makes 13, out of which the Diviſor may be had once, and the 
Quotient as at F. 


i Re E. F. 
Ig—Iz—TI 
20 


a. 
3 122 g(n $. & EF 
3257(2%5 (2(4(1 
313 2332 ts þ bo & HE £: ff. 
12 "> + - Ho eg—iy— 1, I--—1 
625 nb ; 
3131 3 T3 75 
3757 
3: . Caſe. Both the given Numbers being Plural Geodetical 
— ea of rhe wha Domain Quote Ra 
tient Simple. Then reduce the Numbers into their Loweſt Denominations, and divide the Re. 
Rule, ſults as Integers. 
Example. Example, If 256401. 125. 64. be divided by Fl. 45s. 2 d. both being reduced 


into Pence make 6153750, and 1250, which divided yield in the Quotient 4923 d. 
which if occaſion be, may be reduced into $Shillings and Pounds, ag at G. 


l. 7 ne 4 & 


255 40—12—6 $—4—2 
20 20 
$12800 100 G. 
I2 4 3 
. + #-26 #-<& A 
512812 104 &r53750(4927(3 (41/0 
I2 I2 T255550 I22 _—_— 
— T1222 x 20:10:3 
1025624 208 X A—— wy 
$128126 1042 
6153750 72g0 


4- 4- Caſe, Both the given Numbers being Plural Geodaticals, and the Quotient requi- 
Data Plural, red Compound, 
_ ke lf Thenafter Reduction of the Numbers as above, if the Dividend be the Reduction 
Rule b, Re- Of the Simple Product, Mulriply the Diviſor thus reduced by the Number of the Leſſer 
duttion. Denomination contained in one Greater, and by this Product divide the Dividend. 
Example. Example, If 256401. 125. 64. were to be divided by 5. 45s. 2d. their Re- 
| ductions are as before 6153750, and 1250, and 1250 the Diviſor multiplyed by 240, 
the Pence in one Pound, produce for the New Diviſor 300000, by which Diviſion be. 
ing made, the Quotient is 20 /. and if the value of the remaining Fraction be gotten 
and added thereto, the whole Geodetical will be as at H. 201. 105. 3 4. as before. 


i200 I, #1153750(20 l. Z0o|75 | co(tos. goul3 d. 
240 _ ns a 


200 
F O0000O FF O©O| CO y 
$COOO 
2500 15375 T5 
20 12 
Z00000 —— 
— 307500 I50 
TS 
900 


Rule withut But Secondly, If the Product given to be divided were compound without Redudion. 


Reduftion. , Then firſt reduce the given Numbers into their leaſt Termes, and divide them as In- 
tegers or Fractions, as the Caſe happens. 
Example. If 1061. 16s. 874. be divided by 5 /. 45. 24. both reduced make *25*2+ and 
= 29g after Diviſion the Quotient is *$2+, or 20/. 105. 3d, is found at 7. 3s 
OTE, 


106, 


't], 


. and 
d the 


red 
Re. 


iced 
3d, 
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l. Rs” - RE. + : Dy L s; a. 
1066—15—85 $-—4—2 I. 16,41 (20 © [20/10 243 
20 20 3 © 8 o v 

2120 100 41 2 
15 4 20 I2 
0 1641 OO 
ny” wi 292 Nangtas, 1641 820 24 
I 8 \ 80 
4272 208 | 
21358 1042 
| 25640 1250 
8 ——— 
205125 


Or Secondly, Without Reduction, divide the Greater Denomination of the Divi- Variety: 
dendby the Greater Denomination of the Divilor, and an apt Quotient Figure or Fi- 
gures found thereby, Multiply the whole Diviſor by this Quotient, and placing the 
product under the Dividend, ſubſtract ittherefrom, and fer the Remain at top, then 
by the Greater Denomination of che Diviſor inquire out of the Remainer for another 
Quotient Figure, and thereby multiply the whole Diviſor, and ſubſtract the Product as 
before, and 1o proceed tothe end -of the Work. 

Example, In the Numbers laſt Exemplary, If 51. divide 106 [. there may be taken Example, 


' for the Quotient 20. by which 20. if the whole Niviſor be multiplied, the Product 


will be 1041. 35. 44. which ſubſtracted, the Work will ſtand as at &, Then our of 
the 2/. 13 5. or 53 5. left, inquiring by 51 for another part of the Quorient 16 s. may 
be had, which multiplying the whole Diviſor as befere, and tubſtracting the Product, 
the Work will ſtand as ar L. And likewiſe proceeding for the remaining Numbers, 
the Work will ſtand as at 47. 


F ED L. 
$ <1 4 goon 
[. Z—XZ—4 
6 6 A © M6 _ uti oo 
$8— 4— 2/196—16—8z 6 $-& 6 4% <& Rs 
20 £4 g— 4—2 X296—x6—$85 \ 20-19 
FR 20—10 Eos 


100—80—40 104— 3— 4 — 
I00—80—40 ' 104— 3—4 
$O—45— 20 2—]2—1 


20 240 
A. 
J—z 
2—XF3—4 
l. Fs, d. FA .-S. A. [. $. A, 
g— 4— 23 ) 196—26—81( 20103 
20—10— 3 7 GONE MS 


100—$0—40 [O4— 3—4 
JO0—4c— 20 2-—I 2—I 
20 240 I—3; 
One 


20 240 


Diviſion of Geodeticals in general is proved by Multiplication, and Multiplication by Proof of 
Diviſion alternately: viz. Integers as Integers, Frattions as Fractions, Simple as Simple, Geodzticals. 
and Compound as Compound, For by making the Froduct of any Multiplication the 
Dividend, and the Multiplicand or Multiplier, the Diviſor z the one of them will be re- Diviſion an4 


! Sf Va : : reciprocally . 
turned in the Quotient, if the ſultiplication be right. So on the contr ary, if the Quo- Muitiplication 


| Tent of any Diviſion be made the Multiplicand or Multiplier, and the Divitor be the thereby. 


other; the Product will return the Dividend, if the Utviſion were right. Obſerving 
only to add to the Product the Remain of the Diviſion, if any be. 


E xample x 


=4 
RI 
d 


Lait fort of 
Diviſion pro- 
ved by Ad- 
dition, 


Proof of Divi- 
fon of Fra- 
ions by the 
Value. 


In FraQtions a 
Greater Num- 
ber may divide 
a Leſſer. 


Of Geodzticals. Lab. 4. Farth 


Example whereof may be ſeen, Book 1. Part 1. Chap. 8. Page 36. and by com. 
paring the 1ultiplications in the former Chapter with the Diviſions in this will be tyff. 
ciently evident without further Example. 

In particular the laſt ſort of Dviſion at 24. may be proved by Adaitior, for by adding 
all the Multiplees ſubſtracted in the Diviſion, the Total wich the Remain, when any 
is, will return the Dividend, 


ES 
104—03—04 } 
Products { 2—12—921 | Multiplees 
4 j—034 
Total 106—16—08; Dividend 


Furthermore Diviſion of Geodetical Frattions may be tryed by finding the Value of 
the Frafjons to be divided, and the Quotient, and comparing the ſame with the Quo. 
tient of their Values divided as ntegers, the Dividend being firſt multiplyed by the 
Number of one of the Leſſer Denominations contained in the Greater. 

Example, If 3 1. be divided by 4 /. the Quotient ſhall be 3 /. and 3 . the Dividend 
being 10-5. or 1204. multiplyed by 240 the Pence, or Leſſer Denomination contained 
in 1 1. the Greater Denomination, make 288co, which divided by 180 4. the Value 


of + /. gives in the Quotient 160d. which is 13s. 44. or 31. 


31,=15s. oriv804, 


4 
3) 3(Zor I 35, 4d. —l.=105, or 1204, A 
-G- So X© 4(4 5. 
<ien 28800(x69(13. 
x88 © x22 
240 
X X 
238800 


Hereby it is evident that in Frattions a Greater Number may divide a Leſſer, though 
in /ntegers it cannot , and that when Diviſion is ſaid ro make a Sum leſs in Numera- 
tion, though the Quotient may be of greater Denomination than the Dividend was: It 
is to be fined of Integers, and not of Frattions that are Proper Frattions , Seeing in 
this Example ofa Pound the Greater Number both in Figures and Value , can divide £ 
of a Pound the Lefſer Number both in Figures and Value», and bring forth a Quotient 
bigger than the Dividend. For 135. 44. is greater than 10. by 5 thereof, and yer 
divided by + or 15 s. which is alſo greater than 105. by + thereof. Y; 

But in Integers and Improper Frattions the Cale is otherwiſe ; for in the former al- 
wayes the Numbers will be leſſened, and in the latter ſometime leſſened, and ſometime 
increaſed, according as the Greater Improper Fraftion is the Diviſor or the Dividend , 


which without Exampleis obvious enough in every Operation. 
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C H A P. I, 
of FIGURALS. 


HE next kind of Numbers to be viewed are called Figzral Numbers, be- comers ae of s 

cauſe they either do or may repreſent ſome Geometrical Figure, and areever \*"*"* 8*ne 
; 3+ ; | 7 , rally contrary, 

conſidered in relation to thoſe Formes, and from thence borrowing their par- ,,. Fizurals 


ticular Names or Denominations, are rightly placed among Numbers ge- why jo called... | 


nerally Contract. 


The knowledge of Figures, their various Formes, and how to make and meaſure What of them 
them, belongs to Geometry, andis there to be ſought, but the Numbers contained in the oy cs 
Figures, and how to Order, Increaſe, and Diminiſh them, belong to Arithmetich, and ,,; 7 ; 
thoſe of ſpecial uſe therein, to be found here. Arithmetich, 

Thele Numbers are thoſe underſtood by the Name of Figural Numbers, and are as #i;wal Num- 
various, as the Figures in Geometry, from whence they take their Names. bers what. 

Geometrical Figures of Chief Note and moſt conveniently fitted to ſerve our turn may 


be thus aſpected. 


es __ F'Sides. A Table of ſome 
| T__— { Rook. = Geometrical 
| Imperfe& ... . _ 
"X £ | 
: Triangles. 
Superficial < g " 
| c Uniforme--—\ Quadrangles, _ 
_— | ( Sided oomemm Multangles, We. 
Cornered— ) Omniforme. . . .Like Flats. 
| _—_ 5000 _ 
Perfe@. ... . s 
Globular — M Cilinder>. 
\ Imperfeft -—1 Cones 
SO of Sided—+ pritnes. 
Angled--— < ( Cubes. 
( Rooted Long-Cubes. - 
Square Cubes, 
oc 


, Jiegſy Fignral Numbers are of Three ſorts, viz. Lineary , Superficial , and _ of 
id. | 3 ſorts. 
Lineary, have compariſon and relation to. length only, and are therefore fo called, 


I, ; 
becauſe Unite is imagined to ſtand by Unit along in a Line, as in the following Fi- Lineary whats 


Qures of 2. 3. 4. 5. which of all others is to be underſtood. 


" RN s | 
HS HA AH FH Demanſtraed. 
Yy This 


174 | of Figurals. Lib. II. Part 1. 


This Name, although it be properly referred to ſuch Numbers as will make no other 

form duely ; yet it may allo be applyed toany Number Abſtratt , becauſe all ſuch 

Numbers may be taken as the ſides of other Figural Numbers. 
Side of a Num- The Side (in Latine, Lats) is the Length of the Line containing the Side of the 
= cn _ Figure : Andif the Figure be equal-ſided , or zquilateral, then is the fide called a 
Root of a Num- Root Or Radtx ( after the Latine) by a Metaphor, becauſe from thence other Figural 
ber what, Numbers ariſe as Branches from the Root of a Vegetable - Yer are not all equal Sides 
how called, and Roots, unleſs by Multiplication they can produce their Figures. 
why. Superficial Numbers, called allo Flat, or Plain Numbers, and ſometime Surfaces are 
EO Y 1, Conſidered according to ſuch Form as they make in Julriplication or Progreſſion, and 
what and hyw have both Length and Breadth, 
called. ' Of Superficies, Some are Orbicular, and of them one ſort only perfectly round, «5 
Sorts of Super- Circles, and others imperfectly round as Ovals, 1o called from Ovam , Latine for an 
ficial Numbers. 7: becaule they bear the reſemblance thereof. Others are partly round, and part| 
Oval, whence £2 onſet , y 7 partiy 
the Name. Of other Formes. The Figural Numbers of all which Figures I ſhall fay nothing to, 

the Circle excepted, and of that but ſparingly. 
»—--12cto "ogy , A Circle is4 plain Figure, determined with one bowed Line called the Circumference 
rence, Peri- Or Periphery, in whoſe midſt is a Point named the Center, From which all right Lines 
phery what, drawn to the Circumference are equal, the Circumference being alwaies zquidiſtant 
Center what. from the Center, as appeareth at 4. Thele Lines are called Semajamerers, And if 
Semidiametcr the Line be drawn through the Center, and have both its Extremes ending in the Cir- 
—_ cumference, this is a Diameter, and the Longeſt Line a Circle is capable to contain. 
Ls A Circular Number is the Superficial Content, or after the Larine the Area of a Cir. 
—_— cle found by multiplying the Semidiameter into the Semicircumference, as at B, 
r what. 


Area of 4 

Circle. 44. en 

F020 Semicircumference—— 22 
4 Semidiameter 7 


B 


Circular. Number, 154 0r Area. 


Numbers cal- Some Numbers ſometime are called Circular, becauſe as a Circle turns to the Point 

ted Circular whence it began ; ſo they being multiplyed by themſelves, end in themſelves ; as 5 and 

on anther ac- 6, for 5 times 5 is 25, and 6 times 61s 36, bur here Circular Numbers are not ta- 

"_ ken in that Sence, but to be underſtood as before deſcribed. 

Other Sorts of Other _— are Cornered or Angled, of which ſome are zquilateral, others in- 

Superficies. @quilateral ; but none Rooted ſave the Square. The reſt not Rooted of divers 1orts, 
if conſidered per ſe ſimply are of one Form, if izter ſe, comparatively are of divers 
Formes, and therefore called 7.ike Flats, or Flats that are alike. 

Uniſorme. * The Uniforme Superficies not Rooted are diſtinguiſhed according to the Number of 
Argles therein: If 3 then called a Triangle, if 4 a Quadrargle, if more a Multangle 

| or Polypgone. Pas | | | | 
Triangle,what A mas isa Figure comprehended of 3 Lines, and containeth as many Angles,or 


Corners. | 
Sorts of Triangles are Plain or Sphzrical, _— as the Lines are ſtraight or bowed , 
Triangles: whereof they are made; and are named both from their Sides, and from their Angles, 


: 8 If the 3 Sides be equal, the Triangle is called ilateral. 

It _ If but 2 of the Sides be equal, itis named day rk 

Schalenum. If all 3 Sides be unequal, it is called a Schalenum, 

Right Angled. - If it have one Right Angle, that is containing go Degrees of a Circle, then it is cal- 
led a Right Angled Triangle, or Reitangled Triangle, and after the Greek an Orthogon. 

BroadAngled. Ifit have an Argle greater than a Right Angle, it is called an Obruſe or Broad 
Angled Triangle, or an Ambligonium. : 

Sharp Angled. If it have all the Angles leſs than a Right Angle, itis called an Acute, or Sharp Angled 
Triazele, or an Oxigonium:- 


And accordingly by the mixture of ſuch Sides and Angles are the T; riangles known 

alunder. .. | | | | 

Leggs of @ Every of the 3 Lines or Sides ſometimes called the Leggs, and in Latine , Crura, 
Triangle how have their diſtinct Names, as the Perpendicular, the Baſe, and the Hypotenuſa. 

Triangular A Triangular Number is the Area of a Triangle, but becauſe there is no certain Num- 

Number what. ber from which, as from a Roor ſuch Area may be found , but differs according to the 
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cies and Angles of every Triangle; it wiffnot be meet to digreſs further than only to 
view the Plain Right Angled Triangle at C, and the rather, becauſe ſome of the En- 
ſuing Diſcourſe may depend upon the knowledge thereof. 


” 3 Perpendicular. 
* | Baſe. 
7 LS. I. 
[—- I2 Product. 
4 


6 Area, or the Triangular Number of this Triangle. 
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Demonſtration 


The Genus of Quadrangles include Squares as well as other Four-corned Figures, but - angles 
becauſe they are Rooted Figures, they take their Place by themſelves hereafter. The kinds _ 
other Species of Q«4drangied Figures are an Oblong, a Trapezium, a Rhombys , and a ; 
Rhomboidt. 

An Oblong, called alſo a Long Square, and ſometime a Rectangle Figure is an Inequi- Oblong what. 
lateral Paralellogram conſiſting of 4 Right Angles , but only the oppoſite ſides equal, as 
the Figure at D. : _ 

An Oblong Number is the Area of ſuch Figure, which divided by the Leſſer ſide bring- oblong Num- 
eth the Greater in the Quotient, and if by Greater bringeth forth the Leſſer, as 257 ber #hat- 
coming of 9g and 3, if divided by 3, giveth 9 ; if by 9 yieldeth 3 inthe Quotient re- 
preſenced at E. or F. | 


D gh go F. 27g Demonſtration. 
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If a Right Line be drawn through the Center of this Figure from one Oppoſite Diagonal, 5 

Angle to the other ; this Figure will be divided into Two Right Angled Triangles, ſome called 

as the Figure at G, ſheweth, This Diagonal Line is called by ſome a Diameter, and P!amcter, and 

from thence the Name of Diamertral Dumbers came. _ 6 
A Diametral Number ſerveth to find out the length of this Diagonal Line, and hath metral Num- 

two parts of that Nature, that if they be multiplyed together , will make the faid bers. 

Ciametral Number , and the Squares of theſe two parts added together will make a Diametral 

S:#are, whole Root 1s the Length of the Diamerralor Diogonal Line to that Diametral _—_— —_ 

Number, as 12 is called a Diametral Number, becauſe it hath Two parts, viz. 3, and A 

4, which produce it by A4ultiplication , and the Square of 3 is g, and of 4 is 16, 

which 9 and 16 make together 25, whole Square Root is 5, the length of the Diagonal 

Lire to the Platform 12, and of the Hypotenuſa of each T' mags as at G, or H. 
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Demonſtration. 


A Trapezium hath all Four Sides unequal. 
' A Rhombus hath all four ſides equal, but never a Right Angle. what. 

A Khomboide hath the Oppoſite fides equal, bur never a Right Angle. Rhombus 
Theſe and all 2dulrangles being uncertain in the Meaſure of their Sides, and ſo -u_ boid 
conſequently in their Figural Numbers are ſer aſide here. | 050 HY 

Thoſe Superficial Figures called Like Flats, whether Triangular, Quadrangular, Of Omniforme 
otherwiſe, are ſuch Plain Homogeneal Superficies, as bear a, certain Proportion in their Superficies 
Sides unto each other, when compared together, as the Figures at 1. and X. declare, ho» called. 

And Numbers called Like Flats, have the Sides of one bear like proportion to the Numbers Like 
Sides of another Platform of the ſame kind, As the Long Squares £.and 34, If the Flats, what. 
Sides be 2 and 6 of the one, and 3 and g of the other, the Figures are Like Flats. And 
ſo the Numbers that expreſs their Quantities, which are 12 and 27, are called Like 
Flats, becauſe 6 is Triple to 2, asg is to 3. 
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Square Fi- 
gures, the 
Names. 


Rooted. 


Square Num- 
bers what. 


Demmſtration. 


Zo 
Solid what, 
and how called. 


Sorts of Solid 
Numbers. 
Axis what. 


Cilinders and 
Cones, their 
Forms. 
Pyramis, 
whence the 
Name. 
Prifſmes. no 
Rooted Solids. 


Rooted Solids, 
Cube, what. 


Cube Number 
what. 


Demonſtration. 


Long Cube, 
or Squared- 
$quare what. 


The Number 
thereof how 
called. 


Demonſtration. 


Of Figurals, Lib. 1. Part 1 


A Square Figure, called alſo a Quadrate, from the Latine, Quadratus, and by the 
Arabians Zenſus, is a Regular Superficies, or an e/Equilateral Paralellogram made by 
Equal Right Lines, and as many Right Angles; every one of which Line is called the 
Side or Root of the Square, as by the Figure N. O. P. ©. is demonſtrated, whoſe 
Sides are N, O. and O. P. and P. ©. and Q. NV. 

A Square Number anſwering to the 5imilitude of this Figure is the Content or Area 
thereof, which is produced by multiplying any Number into it Self, and divided by 
his Side or Root, bringeth his Roo: (or Dzviſor) again in the Quorzent, as 16, the Pro. 
duft of 4 by 4, divided by 4, returneth the Roor repreſented, as at R. or S. 
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Solid Numbers, called ſometime Sound and Corporeal, or Bodily Numbers, are the 
Third ſort of Figural Numbers, and imploy both Length , Breadth, and Depth or 
Thicknefs ; otherwiſe called Height, according to the Number of Multiplication; 
whereof they are produced. 

Of Solid Numbers, the only perfeft Globular is the Sphere, or Globe repreſented in 
Plano as the Circle, and the Axis thereof as the Diameter of the other. This Term 
being often uſed for that, though the Diameter of a Circle is never properly called an 
Axis. 

Cilinders, repreſenting the Form of a Round Pillar ; and Cones that are round at the 
Paſe, and pointed at Top; with ſuch Sided Solids not Rooted, as are Angled, as a 
Pyramis fo called from vs, Greek for Fire, the Flame whereof being great at the bot. 
tom, aſcendeth into a ſmaller form till it end in a Point) of Triangular, Quadrangular, 
or 1{ultangled Form at the Baſe, equally aſcending to a Point ; And Priſ;zes looking 
likea Writing-Desk , &c. forthe fame Reaſon before noted in ſome of the Superp. 
cies not Rooted ; find no other Room here than to be mentioned. 

Among the Regular Rooted Solids, a Cbe hath the precedenicy. 

A Cube, in Latine, Cubus, is a Right Angled Paralelipipedon zquiangled, and zqui- 
lateral, having 6 equal Surfaces, 8 Solid Angles, and 12 Sides, every one of which is 
the Roor, repreſented by a Figure like a Dye, at T', whoſe Surfaces are 4. b. c. d. and 
a. b, f.g. anda. d.e.f.andb.c. h. g.andc.d.e. h. and e.f. g.h. The Angles a.b.c.d.ef.g.h, 
And the Sides 4a, b. and a. f. and 6.g. andb.c. and 4 and c. h, and 4d. a. and 4.e, 
and e. f, and e. h. and f. g. and g.h. 

A Cube or Cubick Number is the Solid Content of ſuch Figure which is the 
Product of the Square multiplyed by the Root , and if divided by the Roor or Side, 
bringeth the Square of the Diviſor in the Quotient, as 8 the Cube of the Root 2, divi- 
ded by 2 giveth 4 the Square of 2 in the Quotient figured, as at Y. or IV. 
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A Long Cube (the next Regular Rooted Solid to a Cube is a Body of greater Length 


' than Breadth or Depth, yet is the Length in proportion to them ; for every Unit in his 


Depth or Breadth, begets a Cube equal to the firſt Cabe in his Length, as the Figure at 
X. or YT. ariſing from the Roor 2. make evident. TH | 

A Long Cube Number, called alſo a Square of Squares, ſometime a Bignadrate, and 
commonly a Zenzizenzike Number, is the Number expreſſing the Solidity of that Fi- 
gure; produced by multiplying the Square by it ſelf, or the Cube by the Roor, and be- 
ing accordingly divided, returneth them in the Quotient, as 16 in Relation to the 
Root, 2 isa Zenzizenzibe Number divided by 4. gives 4 the Squares, or by 2 yields 
$ the Cube of 2 in the Quotient. 
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| his Form. And every Number containing the ſolid quantity thereof, 


Chap. I. Of Figurals, 

d Cube (the next inorder) hath Length and Depth alike ; but wants equal 
mA oor ſo - every Unite of ps Breadth Gann a Cube both in Length and Depth, 
as the Figuresat Z, or 4 from the aforeſaid Roor 2 make evident. : 

A Squared Cube Number, in Arith metical Termes 1s called a Swurdeſolide, or Surſolide, 
(perhaps as So/id upon Solid, Sur mn Engliſh implying as much as Super in Latine) and 
contains the Solid Quantity of the Figure, being begotten by multiplying the Square 
into the Cube, or the Squared Square by the Roor. And by Reciprocal Diviſion returns 
them in the Quotiexr, as 3215 the Surſolide to the Root 2. if divided by 4 gives 8 the 
Cube, and by 2 brings 16 the Squared Square of 2 in the Quotient. 
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A Cubed Cube is the Second Regular Body. Arithmetick, takes notice of having Square 
Soljdity, and is every way increaſed according to the Units originally in the Root there- 
of, as the Figures at b. or c. ariſing from the Root 2 demonſtrate. == 

A Cubick, Cube Number is ſo called 1n relation to his Form only, otherwiſe the Number 
which declareth the Solidiry of ſuch Figure is called a Zenzicube, or a Squared Cube 
Number, made by multiplying the Sur/oliae into the Roor, or the Squared Square by the 
Square , or the Cube by it 1elf, anddivided accordiogly, brings forth the reſpective 
Numbers in the Quotient, as plain in 64 the Zenzicube of 2. 
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Further Inſtances may be ſpared, fince you may proceed infinitely on Roored Solides. 
But.it is to be noted that every Figzre receiveth its name Geomerrically, according to 
ing divided by 
his Roor, giveth in the Quotient, the Number of the next lefler quantity. And thele 
Numbers to containing the ſolidity in Arithmertick, have names not ſo much reſpecting 
the Geometrical Forms of the Figures, as the forming or producing of the Numbers 
themſelves : For in the laſt Example 64. according to his Form Geometrical is a Cubed 
Cube, but in Arithmerick goes by the name of a Squared Cube, becauſe the number 64, 
is formed by ſquaring 8, the Cube of 2, the Roor. And fo before 16, the Squared 
Square was 1o called, nor becauſe of his form, which was a Long Cube z but becauſe it 
was the ſquare of 4, which was the {quare of the Root 2. . 

And briefly to know how to name Geometrically every greater Form or higher Power 
(as ſome call them) that in order are increaſed by their Koors ; oblerve that the fifth 
Body is named like the ſecond, only doubling the Cubes, as Long Cubick Cubes. And 
the ſixth Body like the third, as Square Cubick Cubes. And fo the ſeventh Body like 
the fourth, tripling the Cubes. And ſo keeping the words Long, Square, and Cube, to 
every Terzary, the word Cube is added, as in the Table of Roored Numbers in the next 
Chapter is ſufficiently clear. "20 

But the Terms Arithmetical retained to theſe Rooted Powers, take their riſe from the 
original Roored Numbers, viz. the Square and the Cube, except the Swrſolias, and keep 
this order in accompt. The firſt Rooted Number is called a Square, the ſecond a Cube, 


thethird a Squared Square, the fourth a Surſolide, the fifth a Squared Cube, the ſixth a 
| L Z | Second 
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Second Surſolide, the ſeventh a Square of Squared Squares, the eighth a Cube of Cubes, 
the ninth a Square of Surſolides, the tenth a Third Surſolide, the eleventh a Square of 
Squared Cubes, the twelfth a Fourth Surſolide, &c. nd in Cofſical Nambers in the 
next Book ſhall be ſhewn, how to proceed infinitely ro name ſuch Numbers by their 
Tnaices. 
Names of all Yet ſome content themſelves to call theſe Figzral Numbers neither after their Geome- 
Figurals by #r;cal Forms, nor yet their antient Arithmerical Terms ; but according to their Content 
their Quant of Quantity. And fo they call a Square the firſt quantity, a Cabe the ſecond quantity, 
rezular to ® Squared Square the third quantity, &c. And others more regularly call the oor a 
call the Root Number of the firſt quantity, a Square the ſecond quantity, a Cxbe the third quan. 


the firſt Nuan- tity, &c. 


_ All further needful to this Chapter may be conſidered in the followins Obſervatiens. 
rag - 1, All Angled Superficial and Sound Numbers have their lides, 
ſides. 2. One and the {ame lain Number may have many ſides unequal, but ſeldom more 


2. Unequal than two equal ſides, excepr all be equal; as 36 hath 3, and 12 alfo 4, and g, and 2, 
ſides many, and 18, for the unequal ſides ; but hath but only 6 and 6 for the equal ſides. 


ang _ Wy 3. The one ſide which is equal to the other in Squares, is the Koor, and no Flar 
bl 


all. Number, ſave only a Square, hath a Root. 
3. Which the 4. Among ſolid Numbers they only have Roots, which be made of many Multipli. 
Root, cations of ſome one Number by it ſelf, or by that which ariſeth thereof. 


4. Whichof the ;, That Number whoſe Sides cannot be expreſſed by a Whole Number is called a 
w— * Surde Number, and is no exact Square nor Cube Number, and ſuch are all Prime Num- 
Surde Num- bers, and (Squares only excepted} the moft part of all Compound Numbers. For if any 
ber. Whole Number have a Root, that Root ſhall be a Whole Number. 
6. What the 6. The Root of a Number is a Number alſo, and is the fide of the Figural Number : 
Root {2 and Byt every Side is not a Root, only the Equal Side, as aforeſaid, yet ſometime Roor and 
_ y "Side, Side are uſed Synonimically. 
fe a "re 7- Koots are as infinite as Figures ; for any Number may be a Root, and the Root is 
infinite,and are always denominate according to his Namber : For the Root of a Square ſhall be called a 
differenced by Square Root ; the Root of a Cube Number is called a Cubick Root 5 fo the Root of a 
Adjeftives. _ Square is a Squared Square Root ; and- the Roor of a Surſolide, a Surſolide 
- Root, QC. 
8. One Number 8. One and the ſame So/ide Number may be diverſly named, according to the Root 
P_ _ he ſtands related to ; as 16, if it relate to the Roor 4, is a Square or Zenzike Number, 
wha; 400%  butif tothe Root 2,, isa Zenzizenzike. So 64, if related to the Root 8, is a Zenzike 
; Number, and if to the Root 4, is a Cubickh Number, but if to the Root 2, it is a Zenzi- 
cube, or a Squared Cube Number. 
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CHARF IL 
Produftion of Figurals. 


N Figural Numbers is further to be learned the Geneſis and Aralyſis, The firſt of Produim of 
theſe I call Produftion, and teach in this Chapter the manner thereof, The other is Figurals. 
to be found in the next. And becauſe _ Numbers principally converſe with 1nte- 
gers ; Figurate Frattions are deferred to the Fourth Chapter. 
To lay by thole Figzral Numbers of uncertain Product, and proceed orderly in the 
production of the reſt moſt utual : Obſerve the Method uſed in the following Seftjons. 


( Circulars 


C 
Jo t- Tye Figurals 
Numbers not Roored< Oolong s y. 2. whoſe Produ- 
Moore _ Y. 3. Hion is taught 
. . ' F 6 1 p fer. 
Prodution of Fignral om oy _—_— Mme cs 
in General — & 4. 
Rooted Numbers $ Squares F. 6. 
(in Particular Cubes ——>-. 7. 
Higher Powers —S. 8. 


F. 1. The multitude of Figural Numbers both Superficial and Solide wanting Roots, Circular Num- 
whoſe Formes in Geometry delerve inſpection : As they are of leſs concern in Arith. bers produced. 
metick, 1o they occupy the lets room here, but only 4 being touched, and that briefly. 

Circular Numbers (as in the next precedent Chapter ) before noted in the ſenſe here 
uſed, are but the Ares of the Circles found out as aforeſaid, by multiplying the Semi- 
diameter into the Semiperiphery, which are both uſually given to modes them. If 
but one of them bs given, the other is found by the proportion of the one to the 
other, 

Archimedes found the Proportion of the Diameter of a Circle to the Circumference, Proportion of 
to bea very {mall deal greater than of 7 to 22. Andof late Ludoph van Ceulen inſiſt- the Diameter 
ing in the ſame ſteps more preciſely, found it to be of 1 to 3, 141592653589793. for ! t%* Periphe- 
which 3, 1416. may be taken ; but moſt keep the former Numbers of - to 22, which «crew 


: = - ; : medes and 
make the Circamfercnce 3 times as big as the Diameter, and 5 part more. Van Ceulen. 


F. 2. Oblongs, or Long Squares, are produced by Multiplying one Side by the other oblongs pro- 
adjoyning. As a Field or other Szperficies being 3 Rods broad, and 8 long, the Form duced. 
of that Superficies is a Long Square, and the Content thereof 24 Rods ; obtained by 
Multiplying 3 into 8. 

If one Side be unknown, having the Content and the other Side, Divide the Content T» find a Side 
by the known Side, and the Quotient will ſhew the Side unknown. As 24 divided by «nknwn- 

3, gives$; or by 8, gives 3, in the Quotient, 

'Thole Long Squares whole Area is a Square Number, may be reduced from an Ob- which may be 
long Form toa perfect Square Figure. As a Long Square, whole Sides are 3 and 12, twned int» 
or 4 and 9, &c, and conſequently the Area thereof 36, which becauſe it is a Square Squares. 
Number of the Roor 6, if each Side of the Platform be reduced to 6, the Figure will 
bea Regular Square, as here appeareth. 


| 6 
T2, E 12 Side 6 Root 
® } 3 6 / 
+7 6 6 — us 
| - 36 36 
Area 36. - — : 
Area 36. 
8. 3. Diametral Numbers were deſcribed before, and are produced as co by Diametral 
Multiplying their proper parts rogether ; or one Side of the Rectangle Figure by the N—_— pro* 


other. As 60, produced by the Sides or Parts thereof, 5 and 12, Several others 
with their reſpective Sides may be ſeen in the Table following. M 


— 


The 
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| The Table of Diametral Numbers anto the Leſſer Sige 40. 
A Table of G > Ec V5 I _ | 
Diametral Y WS + 8 BU Bs Eg 
Numbers. li 2” SDS ns s \B8S Z S 
S [28|=P| 55 S [ES|SP| 5 
— JOGla2S|AZ I |O©G A] AZ 
3 4 5 I2 62 j] 6s 1500 
5 2 {03 60 312 | 313 | 780 
6 8 10 | 48 26 | 168 | 170 | 4358 
7 24 25 | 168 3s 45 972 
8 I5 17 | 120 27 | 120 | 123 | 3240 
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Touching Diametral Numbers, 3 things are further conſiderable. What is conf 
derable in Dia- 


1. Somewhat concerning the knowledge of them in general. | 
2. If the Leſfler Side of a D:amerral Number be given, ro find out the other. oO 
3. When a Number is propounded, to diſcover if it be a Diametral Number, and 


conlequently ro find the Sides | © Oe 
Por che firſt of chele, ler be thinded. a _— 
1. All Diametral Numbers do let forth a Plain Rectangled Triangle, having all 3 I 


Sides known ; which as ir is rare, and of great uſe in many Geometrical Concluſions, Diamctral 
tois it tobe found in no other Numbers than only in Diamerral Numbers : For though nn 
in Geometrical Figures you may ever infallibly find a Line, that will make a Square Rizhtangled 
equal ro the two Squares of any other two Lines ; yet the certain meaſure of thoſe Triangle, 
Sides are not known in whole Numbers. And though other Numbers may go very 


nigh, yet it can never be done exactly but with Diamerral Numbers, as inthe fo lowing 
Examples of ſome Square Numbers, 


mctral Num- 


2 5 I2 29 70 
2 51 1 I2 | 
ww 4 th 70 
14 + 
84L | 
4900 


Whoſe Doubles I take for the Squares of the Sides unknown, and they inake 8, 50, 
288, 1682, and 9$00. All which differ only by an Unite from being Square Num- 
bers; for g is a Square, and foare 49, 289, 1681, and 9801. and their Roots 3, 7, 
17, 41, and 99. Bur thoſe Doubles being no Square Numbers, cannot render their : 
Sides in whoſe Numbers - BE. Diametral 

2. A Diametral Number may have more parts, then be apt for the Sides of the Numbers may 
Platform or Rectangle Figure ir repreſents : Fort is not every two parts of the Dia- ve —_— 
metral Number, that by Mulciplication will produce the Number, that be meer Sides. ,,* 5; hea poo 
As 60 hath theſe parts, 2, 3, 4, 5, 6, 10, 12, 15, 20, 30. And beginning with z,g,,,1.: 
the twoextreams, viz. 2 and 3o, they will, being multiplyed rogether, produce 60. 3- 
And fo will likewiſe any two of thoſe Numbers or Parts equally diſtant from thoſe ex- Y _ Loy G 
rreams; as 3 and 20, alſo 4, and is, likewiſe 5 and 12, and 6 and 10, but none of ſhall the Dis 
them fave 5 and 12 are apt Sides to find the Diameter by. For if the other Sides be ,,,,,.. 


rip! dded together, there will ariſe no Square 
_ ſquarely, and the Squares a gether , ] DiaracFals 
3. As there ate 3 Numbers, to wit, the 2 Sides and the Diameter ; ſo alwayes if ven yea 
the firſt or leaſt Side be odd, then ſhall > of the 3 Numbers be odd alſo ; and the Dia- a ds 


meter (hall be the ſecond and preat odd Number. S above 1, may 
4. All Diamerral prota. are eveti, and no odd Number can be a Dijametral be the leaſt 


Number. _ : | m_ 6. 
5. All odd Numbers fave 1, may be the Leſſer Side to Diametral Numbers, but even Leſſer Side add 


Numbers do not ſerve fo generally. For if the Leſſer Side be an even Number, he ,,;7. ,;. 
muſt exceed 4; and if the Greater Side be an even Number, he muſt be ſuch an one ak ſhall 
&. 


as may be divided by 4. _ | DR, 
6. " the Leſſer- A be an odd Number, then ordinarily the Square of it is juſt bh FX + __ 

equal with the ſumme which amounteth by Addition of the Diameter to the Greater |, 

Side. As in the former Platform of 60, where 5 being the Leſſer Side, his Square is Þbiameteats. 


- r Side 12 make added together. 8. 
23, and fo much do the Diameter 13, and the Greate : 5 Diametrals di- 


7. OneSide may ſerve to divers Diametral Numbers, as 9 to the Diametral Num- bt be 2% 
bers 108 and 360, begotten of the Sides 12 and 40, fo. - 

8. There isno Diametral Number, but it may be evenly divided by 12, wherefore ;;,, ;5;, eng. 
they be all even Numbers, evenly and oddly. = . T0. 
9. There is no Diametral Number, but it endeth in o, in 2, orins. | _ _ 
10, There is no Diametral Number can have any more Diameters than one, and yet Dn, 


may one Number be the Diameter to divers other. As 25 is the Diameter to 168 and ,.. 
Ii. 


300, &c, | 
11. No Square Number can be a Diametral Number. Squares wo 
12, Thoubh every Diametral Number be the Area of a Long Square, yet the Area A” 

of every Long Square is not a Diamerral Number. Sa 6 

| k | the Area of an 
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182 Produftion of Figurals. Lib. II. Part II 
of finding the Secondly, When the Leſſer Side or Part of a Diamctral Number is given to find the 
Side. other thereby. This Leſſer Side will be a— | 

Uncompound 
Odd - 
Number 4 or { Compound. 
Even. 


When the Da- If the propounded Number be an odd Uncompound Number, multiply that Number 
tum is Odd by it ſelf, and the Product \ being an odd Square Number) as near the half as may be 
and Uncom- part into two. The Number lets than the half by an Unite will be even, and ſhall be 
1 wa the ſecond or Greater Side of the Diametral Number. And the other part greater than 
Example. the half by an Unice ſhall be oda, and the Length of the Diameter. As it 3 be pro- 
pounded, the Square thereof is 9g, the Leſſer Part 4. ſhall be the Greater Side, and the 
Greater Part 5 the Diameter. 
When the Da- If the given Number be an odd Compound Number, then hath he more Greater 
tum is Od 4 Sides than one ; for he hath the benefit nor only of the former Rule, but alto he follow. 
and Compouna. oh the form of that Number of which he is Compound. As g, whole Square is 81, 
Example. hath not only 40, the Leſſer Part for the Greater Side, and 41, for the Diameter ; but 
being Compound of 3 followeth that form alſo; and therefore as 3 hath 4 for the 
Greater Side, ſog being thrice 3, ſhall have 12 which is thrice 4, for a match Side with 
him, and 15, which is thrice 5, for his Diameter. Likewiſe 15, being compounded 
of 5 and 3, ſhall have both Forms in making of the Diamerral Numbers. For as 3 hath 
4, lo 15, being 5 times 3, ſhall have 20, which is 5 times 4 for the ſecond Side, and 
25 for his Diameter, which is 5 times5. Again, as 5 hath 12, ſo ſhall 15, being 3 
times 5, have 36, which is 3 times 12 for his ſecond Side, and 39, which is 3 times 
13, for his Diameter. 
Proportion be- Here by the way may be noted, that though both the Diameters and Diametral 
ones rod Numbers (as of neceſſity they muſt) vary from the former Numbers ; yet is there a 
Diametrals, marvellous proportion between them. For the proportion of both the Sides in one 
Figure, to both the Sides in the other, being added together, will be like the propor- 
tion between the two Diametral Numbers. As if 3 and 4 be the Sides of a Diametral 
Number they make 12, and g and 12 being Sides, make 108, that is, 9 times 12. Now 
9 toZ3is triple, and fo is 12 to 4, and both triples added rogether (Addition of Ratio's 
being as Multiplication of Frattions) make the proportion or amounting Ratio Noncuple, 
or ninefold, and ſo are the two Diametral Numbers, 12 and 108, in proportion each 
to other. , 
When the Da-- If the Leſſer Side propounded be an even Number, then ſquare the Number as be- 
tum 7s Even. fore, andof that Square take two Quarters ; from one Quarter take an Unir, and 
put to the other ; ſo have you two odd Numbers, the Leſſer of which ſhall be the 
Greater Side of the Diametrai Number, and the other the Diameter. As 8 ſquared is 
64, the Quarter 16, from whence 1 taken leaves 15 for the Greater Side of the Plat- 
form, and adding 1 to 16, the total 17 ſhall be the Djamerer. 
Proportion of Such even Numbers as have more Greater Sides than one, yet have they the like 
the Greater Numbers in proportion for their Greater Sides and Diameters, as the Numbers have 
Sides and Dia- of which they be Compound. As 20, compound of 4. and 5, ſhall have the Greater 


Example, 


meters. Side and Diameter belonging to. 5 fourfold, and ſo the Greater Side of q is 12, andof 
20 is 48, which is 4 times 12, and the Diameter 52, which is 4 times 13, the Dia- 
. meter to 5. 


Of diſcovering Thirdly, To diſcover if a Number propounded be Diametral or not, and conſe- 
Diametrals. quently to find the Sides ; take theſe g DireCtions. 
1. If ic end with any other Figure than o, 2, or 8, it can be no Diametral Number. 
2. If it may not be evenly divided by 12, although it end as aboveſaid, ir is no 
Evenly divided Diametral Number. 
by 12. - 3. If the Number propounded have thoſe two properties, then ſet out all the Parts 
3 4 thereof, ſo as the Leſſer Part ftand' over the Greater Pare, which being multiplied 
eg - = f together will make the whole Number, and then examine thoſe Parts according to the 
the NuMOCI. former D ofQrine. ; 
: 4. Obſerve which of the Parts that ſtand for the Sides of the Platform be moſt apt 
Take the Parts to conſtitute a Diamerral Number , and make tryal of them, for ſome Parts at firſt 
myſt apt. ſight appear unapt. For if among the Parts, the Leſſer Number be. odd, the Square 
| ' thereof muſt contain double ro that Greater Number that is coupled with it, and 1 


I. ; 
By the ending. 


- Example, more, AS in the Diametral Number 12, where the Sides are 3 and 4, there 9, the 
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Square of 3, is double to 4, and 1 over. And if the Leſſer Number be even, then 
muſt the Square of it contain the Greater Number that ſtands by it, 4 times and 4 
more. As in the Diametral Namber 48, is 6 Coupled with 8, which 6 times 6 is 36, 
chat is 4 more than 4 times 8 ; and this holds in all Numbers not Compound of other 
Diametral Numbers. | ns 
5. When the given Number hath many Parts, to ſave work, gueſs at one which Fl 
ſeems probable, and making Proof thereby, if he be found too ſmal], aſſay with the 7” 4 Part tos 
reſt of the Parts greater ; and if he be too big, refule all the Parts above, and exa- pou ou _ : 
mine only the ſinaller Parts till a juſt Parr be found. Bur if thus examining you til} ** 0* 0” 
find che Part eicher too great or too little, then is the Number given no Djametral Num- 
ber, As if 120 be the Number propounded, becauſe ir ends in o, and may be eveuly Zxante. 


divided by 12, it s probable to be a Diamerral Number. 1 therefore fet out the Parts 


which are thele; 


Parts of 120F 2. 3. 4. J- 6. 8. io. 12. IF. 20. 24. 30. 49. 60. Pirts. 
coupled. l 60. 40. 30. 24. 20. 15.12. 10. 8. 6: 5. 4 3. 2. Numbers. 


Here though I ſee matiy Parts, yet I need examine but few ; becauſe ſeveral have no 
likelyhood of producing a Diamerral Dnmber. For all even Numbers under 6, cannot 
be the Leſſer Side of any ſuch Number, therefore the ſecond and fourth Parts are re- 
jected. Allo all Numbers above tlie tenth Part are refuted, becauſe the Numbers um- 
der therh are too little to anſwer proportionably for the Greater Side to the Parts ſtand- 
ing over, which ſhould be the Leſſer Side, and rnele are greater than they. Again the 
third Part is ſer aſide, as having under him too great a Number ; for under 3 ought to 
ſtand no other Number than 4, to make a Dramerral Number. Moreover, under "7 
1 find 24, but if ] ſquare 5, it is 25, which is but 1 more than the Number under 5, 
when it ſhould be 1 more than the double. Therefore I either pitch upon the fixth, 
eizhth or rench Parts for the Sides of the Diametral Number, or elle 120 cannot be 
Diametral ;, then examining 6, his Square is 36, but this is not 4 times 2o, and 4 
more; fo the ſixth Parr is laid by alfo as toolitrle. Then I {quare 10its 1co, but theri 
4 times 12 and 4 more 1s bur 52, and therefore the tench Part is too big. So that $ 
and 15, muſt be the Sides, or elle the N umber is no Diametral. And fquaring $ it is 
64, which is 4 times 15, and 4 more, whereby 1 20 is [ten to be a Diamerral Number, 
and hath 8 and 1 5 for the Sides of the Platforms. ; | 
On the contrary, proving 72 by his Parts, though he end in 2, and may be divided 
by 1.2, yet doth ir appear to be no Diametral Number. DS, | 
6. By obſerving the proportion between the Diametral Sides it is eafie to diſcern, 6. 
whether the Parts be apt to conſticute a Diametral Number or not : For the two Sides Obſerve the 
of all Diametral Numbers keep a conſtant proportion eittier to other in the order fol. 7'9portion be- 


lowing, and continue in the ſame accordingly. | - _—_ 
The Firſt Order of Odd Numbers for the Leaſt Szdes. The Orders fir 
11 13 15 17 19 2r. 23 29 2 lacing the 
35 79 1013 15 19 19 28 23 25 27, _ 


4 12 24 40 60. 84 12 I 44 180 220 264 Z12 364 
The Second Order of Even Numbers for the Leaſt Sides. 
$ 0% 46: on i nn 
15 35 63 99 143 195 255 323 399 483 575 
In both theſe Orders the Leſſer Sides ſtand at top, andthe Greater Sides beneath, as 


Antecedent and Conſequent. Ee . RIES 
Stifelius ers Þregrm a. gn Side at top, and the Leſſer Side below, and reducerh the 71+ 0-der of | 


Antecedent into Units, like Iritegers and Practions. Stifelius. 
The Firſt Order after Stifelius. 
I 2 3 4 5 6 7 8 
| be _ a= 4= = 9 
i; *7; *; % *% © OW 


The Second Oracr after Stifelius. 


7 wor 1 mo 8 ; 
ts 8 *» 32 So - 

d this for obſervance is beſt approved, becauſe in the firſt Order you ſee both in 

he wide Nena and Numerators of the FraQtions the Natural Order of Numbers, 

a 1,2, 3, 4, Fc. And inthe Denominators, the Natural Progreſfion-of odd Numbers, 


a 3» 5» 29, OG | Bne 
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Eg, 
Parts of the 
Number may be 
abbreviated. 


Example. 


8. 
What Cyphers 
may be cut off. 


wh 
By a Square 
Drviſor. 


Like Flats pro- 
duced, 


Properties of 
Like Flats. 


4» 


Rooted Num- 
bers produced 


Generally. 


Produftion of Figurals, Lib. H. PartIl. 


' But in the ſecond Order the whole Numbers go in their Natural Order, and the Ny. 
merators and Denominators keep an Ari:hmerical Progreſſion by equal diſtance of 4. $g 
that in the Numerators all the Numbers be odd, in the !Denominators they be all even, 

7. The great Parts of any Number to be examined may be abbreviated (like a Fra: 
tion) into 1rs leaſt Terms. For if the proportion hold in ihe leaſt Terms it will hold 
in the greateſt. Asif 540 be propuled to find whether it be Diamcrral, 1 fet down fo 
many of the Parts as are neceſſary ; thus, 

24 0 6 10 12 15 18 20 ,,, 
270 180 135 108 go 54 45 36 30 27 © 

Where I may abbreviate many of the Parts, as = "I &c. but compating their 
Proportions wirh the former, cannot find the Numbers alike proportional ; but 1 5 and 
36 are in hike proportion, and fo they centinue if abbreviated to 5 and 12, therefore 
is 540 Diamerral, and 15 and 26 the vides thereof, 

-8. From ſuch given Numbers as end in Cyphers, cut off even Cyphers as often as 
you can, as 2, 4, 6, ©c. and if the reſt be a Diamerral Number, to was the given 
Number : For if 5.;0,0r 437, Fc be /-iaretrals, then 54000 and 43200 be the like, 

g. If any Number being divided by a Square Number, make the Quotient a Uia- 
metral Number ; then is the Number divided a Diametral Number allo. As 8 divided 
by 4, (a Square Number) yieldeth 12 in the Quotient, (a Diametral IVn;:ber) there- 
fore is 48 a Diamerral Number likewile. | 

F. 4. Like Flats, becaule of their proportion in their Sides, are thence fo rermed, and 
therefore no one Number without relation to another can be rermed a Like Flar. Some 
call them Square-like Figures, becauſe they have ſome properties with $,z#27e 1\rmbers, 

To produce theſe Numbers, Multiply any two Square Numbers by one other Num 
ber, and the Products ſhall be Zike Flats, As 4 and 9, if Mulciplyed by 3, give 12 
and 27, which be Like Flats. | 

Alſoif 2 Square Numbers will admit of 1 Divifor, then divide them thereby, and the 
Quotients ſhall be Like Flats. As 36 and 9, divided by 3, give 12 and 3, which are 
Like Flats. And ſoare 4 and 9, being the Quotients of 16 and 36, divided by 4. 

The 4 following Properties of Like Flars ate collected out of Euclid. lib. 8. prop. 18. 
20. & 26. and lib. g. prop. 1. & 2. 

1. Every two Numbers Like Flats, have one mean Number between them in pro- 
portion to the Leſſer Flat, as the Greater 1s to him. AS 4 and g haves for a mean be- 


tween them. For asG is 15 to4, foisg to 6. 
2. One Flat Number beareth unto the other double that proportion their Sides do. 


As 4 and 59, whoſe Sides 3 and 2, or : are in proportion Seſquialter, and the Flats 


themſelves g to 4, are in double Seſquiquarta proportion, and fo will the Seſ;uialrc 
Ratio make doubled. 

3. Numbers that be Like Flats have ſuch proportion together, as one of che Square 
Numbers uſed in their Compoſition beareth ro the other. For in the former Examples, 
12 t0o.31sas 16 to 4, or 36 tog, and if one of them be divided by the other, a 
Square is brought forth in the Quotient. | | 

4- Any two Numbers being Like Flats multiplyed together, will produce a Square 
Number. As 4 and 9 make 36, ſo 12 and 27 make 324, the Square of 18. 

8. 5- Figural Numbers Rooted, in General are produced by Aulriplication thus. To 
Multiply any Number by it ſelf makes a Square Number. Again, that *quare Number 


. multiplyed by the Root produceth a Cubick Number, To multiply by the Root that 


Cubick Number, giveth a $quared Square Number, And to multiply again by the Root 
yieldeth a Surſolide Number. And fo multiplying the laſt Product by the firſt Root, 
bringeth forth a Number of the next greater Quantity, and ſo ſucceſſively, So that to 


produce a __ one Multiplication will ſerve (one Number being accounted for the 


Length, and the other for the Breadth). To make a Cubick Number, two Multiplica- 
tions are required, by the ſecond whereof the Number taketh Depth, as by the firſt 
Length and Breadth. Thus to make a Squared Square, 3 Multiplications are requiſite, 


and then there is made a Line of Cubes. A Surſolide Number produced this way muſt 


have 4 Mulrtiplications, which make a Square, wherein every Unite is a Cube. So the 
fifch Multiplication maketh a Cube of Cubes, accounting every Leſſer Cube for an Unite. 
And then the ſixth Multiplication returneth the multiplyed Numbers ro the nature of 
Lineary Cubes. And the ſeventh to the nature of Squared Cubes. And the eighth ro the 
nature of Cubick Cubes, and ſo forth infinitely as was before expreſſed. Thele z3 Name? 
of Long, Square, and Cubick, Cube, may be reiterated, bur a fourth Form can never be 


deviſed. For further diſcovery inſpection may be made into the Table of Roored 7nmbers 


procreated after the common way thus, The 


Names 
Arithmetical. 


The TABLE of Rooted 


and TT welve Roots. 


Numbers, conſiſting of Fifteen Figural Formes, 


1 


enrals. 


” 
Cc 


[ 


Produftion of F 


Names 
Geometrical. 
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The Table ex- 
plained, 


Indices of Fi- 
gurals, what 
and why ſo 
called. 


Rooted Num- 
bers produced 
particularly. 
The Square. 


Theoreme of 
Euclide. 


Example and 
Demonſtration 
where the 
Root hath but 
2 FIgures. 


Production of Figurals. Lib. I. Part Il, 


The &c. at the foot of the Table denotes it may be increaſed ; but this is large 
enough to view the orderly production of Rovred Numbers, to the 15th Quantity and 
12th Roor, where is to be een, | 

1. The Numbers of Q#azrity in the firſt Left Hand Column, called 1naices in Latin, 
becauſe the Power or Quantity of the Figaral Number, and how far he is removed 
from the Roor, is ſhewed thereby. 

2. The Roots from which each Figural Number arifeth, in the head of the Table. 

3. The Arithmertical Names proper to each Number, at the left ſide. 

4. The Names according to the Forms of each Number, at the right fide. 

And 5. The Numbers themſelves in the body of the Table, which are ro be accept. 
e&d for Figural Number, of that Denomination, which you find written againſt them ar 
© _ and have that Number for their Roor, that ſtandeth over them in the head of 
the Tavie. 


S. 6. Rooted Numbers, admit of ſome variety in produttion, which in particular is 
ſet forth in this, and the two following Seftions. 

The firſt Roored Ni:wiber a Square, beſides multiplying the Reot into it ſelf as afore- 
ſaid, may be obtained by breaking the Root into Parts, called alſo Segments ; and 
Squaring the Parts leverally, and orderly adding them with the double of the Product 
produced by Multiplication of the Segments one into another. 

This Device is grounded on that Geometrical Theoreme in Euclid. lib. 2. prop. 4. 
Thar if a Right Line be cur into two Segments, the Square of the whole Line ſhall be 
equal to the Squares of the Segments, and to the two Right-Angled Figures mace of 
the Segments. As if the Right Tine, whoſe Square | would produce, be 18, I cut the 
Line into two Segments, as ſuppoſe 10 and $, then ſhall the <quares of 10 and 8, 
added with the double of 10, multiplyed into 8, be the Square of ; 8. 

At the Figure following (when the Line or Side of the Square is cut into 2 Segments) 
there appears 4 plain Figures ; of which 2 are Squares, and 2 Rectangle Figures or 
Long Squares, all which added together, make the whole Square. 


T8 : a. TO bY pq b 8 Cc a TO h 
[ x CES is. 
h g hE- «4 k MM 


I8| 324 | I 
d help _ ioowwnndt kb 


And of theſe 4. plain Figures is the whole Square obtained by the 4 Numbers of 
heir Area; thus, | 

1. The Greater Square h. 5. e. d. is known by multiplying the Line h. 3, (equal to 
a. b.) into it ſelf, and ſo 10 ſquared is 100. 

2. TheLeſſer Square b. c. g. 3. is known by multiplying the Line b. c, (equal to 
i. g.) into it ſelf, and ſo 8 multiplyed by 8, gives 64 | 

3. The Long Squares are known by multiplying the 2 Segments one into another, 


| and then —_ the Product. - As the Segment 4. b. 10, into the Segment b, c. 8, 


which gives 80, for the Area of each Rectangle Figure, and added to the Squares are 
their Complement to rhe Square of the whole Line 18, as by the ordinary way may be 


, proved. 
| 18 «© Radix Proof. 
2 Io : 8 , Segments 13 Radix 
80 64 100 . Square of the Greater Segment 18 
x _ . Rectangle Figures bs 
100 | 8 64 +« Square of the Leſſer Segment 18 
324 ZTZenſus 324 Zenſus 


Where the 

Root hath 

more than 2 
Figures. 


' Inlike manner, if the Roor conſiſt of many Figures, or the Line be cut into different 
Segments, yet is the work alike. ASif 140 were the ſide of a Square, whoſe Square 
Number were deſired, I may cut 140, into 100 and 45, or 90 and 50, or 95 and 453 
or any other parts, 


4 
& 
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140 Radix 140 Radix Proof. Example. 
Teo: 40 Segments 95: 0 | RY” 
Lo ute, 94 © 4} On | 140 Radix 
109900 Great Square 9025 Great Square I 4O 
4909 © Rectangle { igures ppe ngle Figures 
goog} gle £18 4253 Rectangle Figu eo 
1600 Lefler Square 2025 Leſſer Square 140 
mmuron_—_——_— 
16600 Lenſus 19600 Zenſus 19600 Zenſus 


Some inſtead of cutting the Line of the Square in but two Segments, as before, do Variety of 
afcera ſort cur the ſame into ſeveral Segments, even as many as the Root hath Figures ; 2%" with 2 
and to ſhorten the Mulcplying work, accomprt every Figure in what place ſo ever, or ***** 
chough never ſo great an article, buras a Digit, and to ſupply the Cyphers wanting, 
place the Numbers gotren as aforelaid, each one place nearer to the Righr Hand than 
the other, and ſome add the two Rectangle Figures together, ere they ſet them down 
under the Root. As for inſtance, To ger the Square of 46, I accompt the Seginents Example: 
not 40 and 6, but 4 ands, then place under 4. his Square 16, and multiplying the | 
double of 4, which is 8, by 6, or 4 by 6, and double the Product (for it's all as one) 
the Product 48 is the fumme of both the Reciangle Figures, which I place under 16, 
one place nearer to the Right Hand, then under che Segment 6, | ſet his Square 36, and 
che Total added together, rhe Square of 46 is found to be 2116, and by the former 
wayes may be proved true. 


Proofes. 
46 
4 6 Root .6 Root 
co 40: 6 pe 
16 1600 
418 240 276 
36.1 240 184. 
36 
2116 Square 2116 Square 
2116 


And if the Root propounded conſiſt of many Figures, then after the manner laſt with many #i- 
mentioned, when you have gotten the Square of the firſt rwo Figures to the Left Hand gures. 
in the ſame fort proceed to {eek the Power or Quantity of the reſt. As in ſeeking the 
Square of 46808, thus 


4 6 $ @ Fm Example: 
| 16 Proof. 
4|8 | 
36 46808 Root 
TY 9 HOY: Jo; 0 46808 
Square of | 21 | 16 46 — 
391i6 |} 374464 
64 _ 3744640 
ww} oo 1} wo ae row 280848 
Square of | 21 | go | 24 4.68 187232 
O rote Ti ———_—_— 
O 2190988864 Square 
Square of |21 go | 24 j OO 4680 
74 | 88] © 
'--/ 


Compleat 21 go .- 98 88 64 Square 
Touching Square Numbers, and their production, further obſerve. | | Obſervations. 
1. A Square Number doth never end in 2, 3, 7, 8, or a fingle 0; but in order ter= 8 1. 
minate thus, 1, 4, 95 6, 5» 6» 9, 4» 1; Oy 15 4, 9, 6, ©. begitining again as in the -. wy 


2: The 


Table of Rooted Numbers is apparent. 
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2. 
Hyw made of 
Diametrals. 


"M 
How made of 
Like Flats. 


Odd Ws 
half lacking, 1 
a1lded makes a 
Sauare. - 


G. 
Fw made of 
an Even Num- 
ber. 

6. 
Ew ntherwiſe. 


7, 
Ew by Adadi- 
tion of Odd 
Numbers. 
Bo 
How by Cubes. 


Cube produced 
particularly, 


Device of 
Ramus. 


Example and 
Demonſtration 
where the Root 
hath 2 Figures, 
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2. The Squares of the Parts of a Diamerral Number added together, make a S:nare 
Numbcr, as was leea before in Diamerral Numbers. 

3. Numbers called {ke Flats, multiplyed rogether make S;u47e Numbers, As 2 
and 18 wake 36 the Square of 6; fo 3 and 48 make 144, the Square of 12. 

4- If 1 be taken from any Square Number which is odd, the Square of half the re. 
mainer being added to the firſt Square will make a Square Number. As 9 the Square of 
3, from which 1 be taken there reſterh 8, the half 4 tquared is 16, ro which if 9 be 
added the toral is 25, the Square of 5. 

5. The Square of half any even Number, if the even Number be added to it, and 
1 more, will make a Square Number. As 10 whole half is 5, the Square whereof is 
25, to which 10 added, and 1 more, make the Total 36, the Square of 6. 

6. If to the Square of half any even Number 1 be added, and the even Number 
then ſubſtracted, there will remain a Square Number. As if to 25, the Square of 5, 
the half of 10, there be i added, it will be 26, from which if 10 be ſubſtracted, 16 
a Square Number remaineth whole Roo is 4. 

7, Odd Numbers continually added from an Unit ſucceſſively to the antecedent 
Squares, make the Torals, Square Numbers. As 1 and 3is4, ſogandgisg, and 
g and 7 1516, &c. 

8. Cubick Numbers adied ſucceſſively from the Unir, produce Square Numbers. 
As 1 and 8is 9g, ſo gard 27 is 36, &c. 


S. 7. The particular conſtruction of the Cabe (the firſt and leaſt Rooted Body) is 
next to be ſeen. 

A Cube by the fifth Section of this Chapter is produced the common way, by Multi- 
plying the Square Number by the Root. As 2 by 2 makes 4, which 4 again multiply- 
ed by 2 makes 8, the Cube of 2. 

This is a kind of triple Multiplication, the Root being alwayes valued in himſelf once. 
For 2 times 2 twice maketh 8, and to 3 times 3 thrice yielderh 27, the Crbe of 3. And 
4 times 4 four times giveth 64, the Cube of 4, &c. 

The produCtion of theſe Numbers vary from the ordinary way - If the Root be 
broken into Farts, and the Cubes of rhe Parts or Segments be added ro the two {olid 
Figures, comprehended 3 times under the Square of one Segment multiplyed by the 
other. Which Device Ram, lib. 24. ſet. x0. imitating that in Exclide of the <quare, 
delivereth, As if there be a Cxbe, whole Root is 1.8 Inches, and I would know the 
Cube Number thereof, which ſhall declare how many lolid Inches there are in that Body ; 
L.cpt the Root into two Segments, as to and 8, and thereby doth the Body at X. ap- 

ear (as much as can be aptly demonſtrated in Plano, or by Flars) ro be parted into $ 
hen Solidities, viz. | 

" Thefirſt a Great Cube of the Greater Segment, which cannot well be made viſible 
by a Paper deſcription ( Cubes pourtrayed like Dice, whoſe Form moſt fitly they repre- 
ſent, ſome parts will be hid from the proſpe&, and muſt be imagined) but is placed 
under the Greater Segment Z, and is that part of the Cube X. from the Line rt. down- 


ward. | 
The ſecond a Leſſer Cube of the Leſſer Segment, cut off in the corner from the Cube 


| XK. at », joyning together the 3 Lefler Paralelipipedons to the 3 Greater. 


\ The 3 Greater.Paralelipipedons marked with x. y. z. 
The 3 Lefſer Paralclipipedons marked with 3 Afteriſques. | 
And as if the Cube were taken in pieces, be partlydifcerned at L. 34, 1. 0. 


TO VB O 


'Z PE - S C T O h N TO | Oo g 


WA EE i} 


q | | 
_ Andasall th &folid Figures joyned together make the Cube 'at K. compleat, ſo will 


. their ſeveral ſolid Numbers added together complement the Cube Number. For the Cube 


. .. bf the Greater Seginent is 1000, obtained by multiplying the Greater Segme 


nt Cubt- 


£gly. And the Cube of the Leſſer Segment alſo is gotten by multiplying che ſame 


Cubically, 
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Cubically, and ſo 8 Cabed is $12: Then the Greater Paralelipipedons are found by mul- 
riplying the Square of the Greater Segment by the Leſſer Segment ; that is 100, the 
Square of 10 by 8, maketh 8oo, for every one of the 3 Greater Paralelipipedons. 
Lattly, the Leſſer Paralelipipedons are known by multiplying the Leſſer Segment {qua- 


02 red by the Greater Segment. As 64, the, >quare of the Leſſer by 10 the Greater 
Segment, give 640 for every of the 3 Leſſer Paralelipipedons, all which Numbers 


Ag" added together render the Cube Number 5832. Thus, 
be 18 Radix : Q Proof by the 
and 10:8 Segments q- | þy C—— 
f is 000 Cube of the Greater Segment Ng 4 6 _— 
S. - 820 4c 
"2 | = 3 Greater Paralelipipedons 22 144 
p 00 I 
WD 640 / : TS 2 oo Þ oy Zen! 
"A 640 3 Leſſer Paralelipipedons O " ou 
640 LS 
and 512 Cube of the Leſſer Segment _ bo” 2592 
'ErS. 'g a b _ 
| yu Cuous 5832 Cubus 
) is Bereby is the Theoreme of Ramw: allo cleat, That the Cube of the whole Line is 


equal to the Cube of the Segments, and the 2 ſolid Figures comprehended 3 times under 
the Square of his Segment, and the remiining Segment, | 
And ir may further be noted, that as in the vulgar way of production you firſt ger W 

Plain Numbers, and then Multiply thoſe Plains by the Roots, to bring forth the ſolid 
Numbers : So may you here proceed likewile; for if you get the Squares of the Seg- 
meats, and the Rectangle Figures, as before in the precedent Sefion was taught, and 
then Multiply thoſe 4 Plain Numbers by the Segments ſeverally, you will produce 8 
Solids, the Total whereof will be che Cube Number. As inthe former Number the 4, 
Plain Numbers in the Square of 18, were 100, 80, 80, 64, which Multiplyed b 
10, give the ſeveral Products of 1000, 800, Soo, 640, and when Multiplyed by 1 
give 800, 640, 640, 512, all which added together produce the Cube, as before; 5832. 


IOO « 80 . 8 . 64 100: 5» 3o . 80 . 64 
Greater 10 Segment. Leſſer 8 Segment. 
1000 . 800 «+ | oo . 640 800 . 649 +, 640. $I2 


y'= —_—r 


If there be more Figures in the Root than two, yet this courſe is ſtill kept. As in — Root 


ſeeking the Cube of 1468 ; thus, oe | 8 Ficwes __ 
468 Radix - Proof. 469 Root 
400 : 68 Segments 468 
64000000 Cube of the Greater Segment - 3744 
10880000 j 280! 
10880c00 3 Greater Paralelipipedons 1872 
10880000 —ene NI IE | 
1849600 | | 219024 Square 
135609 3 Leſſer Paralelipipedons ' -© 7468 99 
184.9600 
314432 Cube of the Leſſer Segment | ' 1752192 9m 
102503232 Cubus 22 876096. 


MO TR Eng 102509232 Cibe ' 


WEST: : 1 "_ 


Ccce | Sotho 
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Variety of Some ſhorten the work, accompting the Segments as Digits only, and to ſupply 

working with the place of Cyphers (as before in the Square) place the Numbers orderly to the Right 

2 FIZHITS. Hand. As where the Root hath but 2 Fipures, the firſt Right Hand Figure of the 
Cube of the Greater Segment under the fi: ſt | efc Hand Figure of the Root. And next 
that one place nearer to the Right Hand, the ſumme of the 3 Greater Paralelipipedons 
gotten by tripling the <quare of the Lefc Hand Digit, and Multiplying thar criple by 
the Right Hand Digit of the Root And under this one place nearer to the Right 
Hand is ſet the ſumme of the Leſſer Paralelipipedons obtained by tripling the Square 
of the Right Hand Ligir, and Mulciplying hat triple by the Left Hand Digit of the 
Root. And laſtly, the Cube of the Right Hand Digit of the Root (or Leſſer Segment) 

Example. placed under him compleat the work As if the Cube of 56 be demanded, [ place 
under 5 his Cub 125, and next 450, Which is the Product of 6 into 95, the triple of 
25, the -quareof 5; and next 5 o, the Product of 5 into 108, the triple of 36, the 
Square of 6; and laſtly, 216 the Cube of 6, intheir orderly places before directed, 
and adding them, find the Cube tought ro be 175616. ” 


56 Proofes. - 56 Root 
5 6 Root ; - 7 gs 
[126 5o - 6 
4<[2 I 25000 336 
«[42 I 500O 280 
16 ook poi 
- 175. 646 -Cube 15000 3135 Cquare 
URS ts 2390 56 , 
" ous ——— 
rho ->7:15 Ivbe6 
216 a 15680 
Toyo", 175516 Cube 


With mary Fi- | Tf the Root confift of many' Figites, then after in the former 'tnanner you have 
gUres. wroupht for the Cube of the firſt 2 Figures to the Lefr Hand, go forward to ſeek the 
quantity of the reſidue. As in ſeeking the Cube of 46808, this is the work. 


Example. —+- 6 8 : no : Proof. 
288 46308 Root 
4-32 46808 
216] 
anatlans. &-|——f— 141 374464 
Cube'of | 9733 46 3744640 
+. > 05% 0; 187232 - 
3F" toi = 12 Ps. © PRA» : . : 
Cube of [102503232] . "2 i 4680B,, 
; *qÞ. a AI oO, ? i _ "i Sy 
O 17527910912: 
1 ® 175279109129.., 
— BE. ... x 
Cube of |102/5Þ3Þ232|00] 14680 © $6393 5456: 20.1.) 
| 521565|760Þ EE OT agg 
L JI: g985}60 © Wd5358667361 2 :Cube 


Compleat 102555 806 746 112 Cube Io adi. 5 
How Cubes Further in general may be noted, That Cubick Numbers! are begotten, by Addition 
ay | by of odd NumbersFeom an Unit ſucceſſively. As 3 and 5 make 8, fo 7, 9, and 11, the 

ddirion of odd Numberswew7, the next Cube to 8 ; allo 13, 15, 174/19, make 64, and 


044 Kumber5: the like of ; ther5;.andſo.many Units in the Root, ſo many odd Numbers in the Cube. 


- + 


How Cube One thing morg.is zemarkable in the termination of the Cube, viz. that he may end 


Numbers end. in any Figure, but he mgketh exchange in ſome. For if he have o, 1, 4, 5, 6, or 9, 
IVE 3:3 = | 1 
| E23-» | in 


{ 
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in the firſt place of his Root, he will have the ſame in the fir{t place of the Cube. But 
ic » be firſt. in the Root he will exchange for 8 in the firit place of his Cube ; and if 8 
be the firſt of his Roor, 2 ſhall be the firſt of che Cube. And in like ſort do 4 and 3 
make exchange in the Cubick Number. . 


©. 8. The var'eties of production of Higher Powers, or Rooted Solides, greater than Kigher Powers 
-he Cube ſhall cloſe up this Chapter. And becaule it would be redious to recite, and Produced. 
conſequently to remember many particulars, take this General Rule to know how many 
wayes every fuch Hgcr tower may be produced. 

Mark their /z4ices, or how many degrees .the Number you would produce is remo- By their 
ved from the Root, as whether ir be che {econd, third, fourth, fifth, cc. Quantiry Indices. 
(accompting the Root alwayes for the firſt, as before in the Table of Rovred Numbers), 
and couple each two Number, together, the one next increafing from the Root, with 
the other next decreafing from the Quantity or Number taught to be produced, and fo 
proceeding, at laſt there will be eicher an even Couple, or an odd Number. If they 
be all even .. ouples, then ſo many wayes may the Number defired be produced by 
Multiplying each rwo Numbers rogether that anſwer to their coupled Jndices. And if 
among the coupled [n4ices there be an odd Number which hach none ro match him, then 
may the Number you ſeek, by Mulciplying the. Figural Nxzher anſwering, $0 this odd 
Tadex into it felf, be produced, as well as ke Coupled Numbers. - As ig know how 
many wayes the 7 9i-d Swrjolide, or 1119 Rooted Figural Number (accomprting the Root 
for the Prime -Qr Original) may be produced, I couple their | /zgjces as at P,..and. fyppo- 
ſing the Root 2, place che correlpoadent, Figural Numbersasar © and find; be may be 
produced 5 wayes, by Mujciplying, 1. The Root intothe Square Surlolide; 2. The 
Square ijito the Cubed' Cube. 3. The Cube -into the, Zenzizenzizenzike, . . 4,, The 
Squared Square -into tae Second Surlolide,. And 5. he Surlolide inco. the .Squared 


I. Example: 


Cube, 3 Miehus : my 1. 
++» -.* Jadices Coupled. Numbers Placed. ..... .., 
-p. 10 9 8 7 6 oO 1024 512. ,-256 12$-. 64 
Sy BR 0 =. 7 "W115; <p nets job LG.-': +32 


11-41 204 12 £8 2048 2048 2048 768 128 
| pnepye. :; pos 128: . 19> 


—_ 


x * 


; +885 


Index of the Third Surſolide. — 43: 139931..- 51 


The Third Surſolide of 2 produced. 


Likewiſe 8 ſeveral varieties of producing 65536, the Zenzizenzizenzizenzike of 2, 2. Examyle: 
or the 16th Figural Rooted Number, by this way are found, For beſides the 47 Couples 
of Indices, the 8th Index is odd, and his Number Mulciplyed ſquarely will effect as 
much as the other. See the Operations at R, and S. -- 


R, ®/ S 


> | : 

©15 !14\13.12 IL 10 9g S. :32768..16384 - 81.92 . 4096 2048 |i1034. 512. ..286 

Sir 23 3 <6 ©6 3 a "J 4 {346 -* {42 » < 128 ,.256 
Es. Ja, tn 


LY. on 


16/16 ;$6-16 16 16.16+'06; 65536:65536 65536. 24576 :4096:,:,4996. 4096 1536 
| rm rm mrmrrmmirg_—_ ——:4095. 6144 ,6144 : 1024 1280 
RS morriSl FI2 Fl2 
FI 34307 9364 JOG 5" © 65F36 6554E 65536 ———;——= 
2 2307. COL I OOO al poorly 65535-65936 
LD batactt 


p<4"1 -T3< "{3: i?” on S———— 
. & * Sv = =_— X 
” AT yh 


And further;. becauſe rhis Rule depends upon the proportions between-the/na7es and-Yarieties 
their Quanzties;- for-as the:one iticreafe by Addition, ſo theimhes by -Mulkiplication (as *bcreof-" 
in proceſs of this Treatiſe hereafter may be ſeen) ; therefore whatever Indices added 


Together, will make the-Toral, the J-dex of the FiguralNurber fought, thoſe Figural 


Numbers anſwering to-the-added Indices, Multiplyed one info another ſhall. produce 


the Figural-Number deſired, -as-in-the laſt Example, becauſe 5, 5, and'6" mike 16, 
.andalto 4, 4,-and 8, and 11. 4, and 1,. and ſeveral other Numbers do the like, the 
-Figurals-of .choſe Quantities Multiplyed''rogether, as at T. Y, W. will produce the 
'Figural Nunber of 16,”:andthe Root being 2, will be 65536, as before. | 


T: 
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T. F. IW. 
32 $5 16 4 2048 nt 
32 Þ) 16 4 16 4 
64 96 12288 
96 6 2048 
1024 256 32768 
"IT 256 8 2 k 
4096 1536 65536 16 
6144 1250 RON 
— $I2 
65536 16 — 
—_—u 65536 I6 


Of the ending Somme have obſerved the Terminations of theſe Higher Powers, and find, 

of The Squared Square never endeth in 2, 3, 4, 7, 8, or 9, but eitherino, 1, 5, or 6, 

4 way and thus according to the Natural Order of Numbers in their Roors, 6, 1, 6, 5,6, 1, 

J 6, 1,0, 1, and then begin again.! 

Surſolides, The Surſolides imitate their Roots, For if the Root be a Digit, then hath the Sur- 
ſolide the ſame Digit in his firſt place : But if his Root be an Article, then as the Sur. 
ſolide is the fifch Quantity, ſo hath he 5 times ſo many Cyphers together in the Right 
Hand places as the Root had, and the next ſignifying _ afcer theſe Cyphers is the 
firſt Figure ſignificative of his Root. And if the Root be a mixc Number, yet fill is 
the frſf Figure of the Surſolide, the firſt of the Roor. ; 

Others higher. The next Figural Number, as Surlolides follow the manner of cheir Roots, ſo do 
they the manner of che Squares. And the next to them the manner of the Cubes. And 
the next the manner of the Squared Squares. And then they begin again, and are like 
the Surſolides, &c. All which may fully be ſeen in the foregoing Table of Roored 
Numbers. 

Proof of Pro= The Proof of Production of Rooted Numbers (beſides the varieties proved one by 

duZtion of another) muſt be deferred cill Extraction of their Roots be learned, which ſhall be the 


+ a4 ”_ Subjec of the next Chapter. 


CHAP. IIL 
Extraftion of Roots. 


Extraion of H E Geneſis of Figural Numbers now finiſhed, I come to their Analyſis, vulgarly 
Roots. * called F-xtrattion of Roots. | 62 
Of what #iade. © As ProduCtion of Figural Numbers was made up of Multiplication and Addition, fo 
FF. ©: is Extraction of their Roots of Subſtraftion and Diviſion. But whereas in Diviſion of 
Divifor to ſeek: Integers, the Diviſor .is known, here it is to ſeek, every remove requiring a new 
F Diviſor. | | | | | 
Sides of the © The Sides of thoſe _— Numbers not Rooted, mentioned in the former Chapter, 
. Numhers not being ſufficiently known by their Production to be the FaQtors of ſuch Products by one 
Rooted,. found 5. je Multiplication, render their Invention eaſie by one fngle Diviſion of thoſe pro- 


by Prune. | duced Area's by the Side known, and need no further remembrance here. But the find- 

Roots by Ex- jpg of 'the' Root of a _—_ Number made of ſeveral Mult; plications, is much more 
trattion, Oe. For the clear underſtanding whereof, and all needfut chereto, ſee, - __ 

| Sto | in General — —— at — wok: 

"Extraftion of Roots , | _— I, TP" _— - 

; — = S. 3- 

in Particular of { Compounds of both. =—tmmtntnnm—Y 4 

| All Higher Powers, by the Table —— $. 5: 


Surdes, and to denominate the Remains—S. 6. 


2 = | Y I. To 


t II 
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Chap. III. Extraftion of Roots. 


E. 1. Tothe Extraftion of Roots in General, 2 things are neceſſary. 


133 


Wat ne ©: ry 


1. To have the Fignral Numbers of every Digit perfectly in mind : For it were '" E*!r4citen i} 


ſuperfluous ro leek Rules for them, fince they may be eafier remembred then Rules for 
cheir production, and readily found in the Table of Roored Numbers : As for the Square 


and Cube, thus ; 


Ko 1 23 49 46 $09 2 
Squares 1 4 9 16 25 36 49 64 B81 The like of others. 
8 


Cubes 1 27 64 129 216 343 $13 726 


2. To prick the Figural Numbers given whoſe Root is to be extracted, according to 
cheir Quanticies, beginning at the Right Hand. As the Square, becauſe a Number 0 
the ſecond Quantity, prick every ſecond Figure, and leave one unprickr. The Cube 
prick every third Figure, and leave two unprickt, and fo accordingly upward. And 
ſer it be noted that to many Pricks as the Number will admic of, fo many Figures muſt 


e in the Quotient for the Rovt ro canſiit of, 


F. 2. In Particular, the Square Root of a Numberis extracted commonly thus : 

1. When the Number is placed wich a Crooked or Rectangle Line to teparate the 
Quotient or Root from the Square, and pricked as aboveſaid, then ſeek the oreateſt 
Square Number conrained in the Figure or Figures that belong to the laſt Prick to the 
Left Hand, which Square Number fer thereunder, and ſubſtra&t therefrom, and the 
Koot of that Square {er m the Quotient, cancelling che Figure or Figures ſtanding over 
this Square, and if there be Remainders ſer them in order at top, and fo is the work for 
that Prick ended. 

2. Double this Root, and ſet him down for a Diviſor, thus ; if he be a Digir, place 
him under the next unprickt Figure inclining co the Righr Hand ; and if an Article or 
Mixc Number, then fer the firſt Figure or Cypher of chis doubled Root in the unprickr 
place as before, and the other Figure one place nearer to the Lefr Hand, and diviſe 


with this Number for a new Quoctent Figure, which muſt be no greater chan thar the 


Square of the ſame Figure may be allo ſubſtracted from the remaining Numbers lefr to 
the next Right Hand Prick after you have, as in common Diviſion, ſubſtratted the 
Product of your Diviſor multiplyed intothis Quotient Figure, till cancelling the Figures 
from which any thing is taken, and ſetting down the Remainer if any be. 

3. Then ſer down the Square of this Quotient Figure, the firſt Figure thereof, if 
more than one, under the next Prick inclining co the Right Hand, and the other Figure 
one place nearer to the Left Hand, and ſubtract ir, cancelling the Figures afcer Sub- 
ſtraction, and ſetting the Retaainers, if any, at rop as before. 

4. If your Number admit of more Pricks than 2, then for every Prick exceeding 2 
muſt you repeat the work in the ſecond and third Directions, to double the Quortenr 
and divide thereby, and ſubſtract the Square of each Figure in their order. 

For further Explanation; ſuppoſe I would prove whether 46808 be the Square Root 
of 21909893864, then having placed and pricked the Number, I find 21 to belong co 
the laſt or Left Hand Prick, I therefore inquire the Greateſt <quare in 21, and ir is 16, 
whole Root is 4, Which placed in the Quotient, and ſubſtracting 16 from 21, there 
reſts 5 at rop, as at A. | | 

Then I double the Root 4, and it is 8, which placed under the unprickt Figure, and 
diviſing. thereby, I can take bur 6 in the Quotient, or elle [ ſhall not leave enough to 
the next to make Subſtraction of his Square z for ſhould I cake 7, I ſhould leave bur 3 
to.the o, which woul.j be bur 3o, and the Square of 7 is 49 ; therefore I firſt place 5 
inthe Quotient, and take 6 times 8, which is 43, outof 59, there reſts 11, as ar B. 

Then do | {quare 6; and itis 36, which [ fer under 1 10, the Numbers belonging to 
the Prick, and tubſtract ir, as at C. 

Then do [| double the whole Quotient 4.5, and the ſumme 92 is the next Divilor to 
be placed under 749, and diviſing thereby find the Divilor may be taken 8 times from 
749, and yer leave enough to take the Square of 5s, from the remaining Figures, the 
next pricked Figure being joyned thereto, I therefore ſer 8 in the Quotient, and ſub- 
ſtracting the Diviſor $ times, there reſtech 13; and the Square of 8, which is 64, 
lubiracted leaves 74, uncancelled as at D. 

Then ] avain repeat this la work, and double the whole Root 468, and place the 
ſumme 935, in order beginning under the next unprickt Figure, and finding the Di- 
viſor bigger than the uppermoſt Number, 1 ſer a Cypher in che Quotient, and allo 
under the next Prick to the Right Hand; for the Square of © is o, aud cancel the Di- 


viſor, as at E, 
Dd d Laſtly. 
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How to work. 
and prove it 
by Addition. 


Example, 


Gnumon 
what. 


Extraftion of Roots. Lib. 1. Part II. 


Laſtly, Doubling the whole Quotient 4680, the next Diviſor will be 9360, there- 
by 3, gotten for the Quotient, aud the Divilor ſubſtracted 3 times, and afterward the 
Square of 8, as before, there will be nothing left remaining, as at F. ; whereb 
2199988864, is ſeen to be a Square Number, and hath 46808 for his Root. And thus 
is the production of the Square in the former Chapter proved true. And reciprocally 
the truth of Extraction thereby. 


I 


a = 
A. 24x9cg988854 | 4 B. 2190983864 | 46 
x6 168 
x7 17-17 
Ft $1434 
Cc, 2:9e988564 | as D. 2x909888654 | 468 
x686 X68624 
3 396 
F777 F717 
5x4 34 5X43 4% 
2x99988864 | 4680 F. 2x99988864. | 46808 Root 
X6862469 4686246994 46808 
3963 3963366 
9 99 374464 
3744640 
280%48 
187232 


Square 2199983886, Proof 


Extraction. of the Square Root may be proved by Addition : If the ſubſtracted 
Numbers be orderly placed one under another, and then added, the Total will return 
the £quare whole Root was extracted. As in the former Example, after the ſecond 
Figure is placed in the Quorient, ſet him under the Diviſor, and multiply the Diviſor 
thereby, and the amounting Product joyned with the Square of the Quotient Figure, 
makes the ſecond Number to be ſubſtracted, called a Gnomon ; and 1o continue this 
work according to the Number of Pricks on the Great Square, and then add all the 
Gnomons together with the Lefr Hand Square firſt ſubſtrated. 


x 74 74 
Zenſus 21|70|,8[5* 54 45808 Radix 
IE]; 
5 
al3 Proof. 
EN. 6 00 
Gnomon | <|165] | 16 
| gz | | | Diviſor. J16 
F : 
EY 7424 
7315 ©0000 
ES, OE. | 745864. 
G:1omon 74124] _ | _ — 
516 Diviſor. 219098836 4 
@] —— — 
oclo 
Gnomon | | oclool _ 
= 250 | Diviſor. 
s 
7418 -j© 
64 
Gnomon 
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turn 
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Chip. [tt Extraction of Roots. i959 
. S | 
cone omir to Pitce the Niviſors underneath, and others multiply the Root by 20, Y-victy of jo 
and rake the -roduct for the Divilor ; bur ſer the Cypher under the next Right Hand 77% [4 
Prick, ani by me vew Quotient Figure multiply this Diviſor, to which the Square if 
added {hati ne the Toral the Gnoinon to be ſubtracted, and then 'mulciply again by | 
20, this whole Quotient, to ger a new I)Miviſor, if there be more Pricks, retterating ; 


this work till ail be inithed ; as in the former inſtance. Again thus ; 


57474 4 4 45 468 46%© aneple, n 

Fn: $M 20 20 20 | 

210988864 | 468508 = — | 

MN —....16 © g20 gz60 ayes FT 

15 — 6 8 O 3 X 

515 — — FOR y 

7424 480 7360 0000 7483800 þ; 

Coco 36 64 O 64 'F 

Tab304 Ehts {df 

Flo 7424 coo 748364 [4 

Culleftion 21 92,,88364 Proof a. eas." OS bt 

| 

FG. 3. The Cab? Root is extracted with fome variety, bur the moſt received way is T ext-2& t9- FE 
11us, Cube Root. E 1 
1. \\ hen the Number is placed and pricke( as before direSted, from the Figures Rus. j 
belonging to ine [aft Prick to the Left Hand, fubſtract the Greateſt Cube Number you ' 8 
can have out thereof, and cancelling the fame Figures, if there be any Remains ſer il 


the at rop, and the Root of this Cube ſet in the Quotient, and to have you done with 
this Prick - For this work, as in the Square, is wrought bur once 4 

2. Triple the Root, and multiply this triple by the Roor, the Number that ariſech 2, i 
ſhall be the Divifor, and fer one place nearer to the Right Hand, by which inquire for | 
a new Quotient igure from rhe Figures ſtanding there over, and when found out place 
in the Quotient ; and as in Diviſion of Integers, 1ubſtratting the Product of your + 
Diviſor mul:ipl: ed by the new Quor:ent Figure, cancel the Figures from which any 
thing is ſubſtracted, and ſer the Remainders, if any be, at top. | 

3- Square rhe laſt Quotient Figure, and multiply this Square by the triple of the Z- 
former Quotient Figure, and place the Product one place nearer to the Righr Hand, | | 
and {ubilract ir, from the upper Figures, ſtill cancelling and ſetting the Remains at top, [i 
as before. is 

4. Under the nexr Right Hand Prick, ſet the Cube of the laſt Quotient Figure, and 4 I 
ſubſtra4 it likewiſe : For if this Cube, and the Number laſt above mentioned, cannot | 
be {ubſtracted, the lait Quotient Figure ts roo big, and a les muſt be taken. 

5- If there be more iricks on the given Cube, reiterate the work in the ſecond, 5. 
third and fourth Directions. 

For Example : If I would know what 1s the Cube Root of 1025032 32, when have Exany!:. 
placed and pricked the Number, | find 102 to belong to the Left Hand Prick, the u 
Greateit Cub2 I can have from thence is 64, of which the Cube Root is 4, therefore [ , 
ſet 4 in the Quotienr, and taking 64 from 102 leave 38 over the ſame, as at G. 

Then 4 tripled is 12, which multiplyed by 4 is 48 for a Divifor, which ſtanding | 
under ;83, | lee { may rake hims rimes from rhence, wherefore putting 6 in the Quo- "ll 
tient, and jubſtracting 43 the Divifor, 6 times, | cancel the Number 385, and ſer the 
Remainder over the fame in order as at 7. | 

Then | ſquare 6,, anditis 26, which multiplyed by 12, the triple of 4, makes 432, 
placed unde: 470 and {ubſtratted, leaves remaining 538, and then placing the Cube of 
6, which is 215, under 5383, and ſubſtracting ir, leave 5167, as ar J. 

Then h-c1ute there is yer one Prick remaining, I {quare the Quotient 46, and it is 
2116, Which I rriple, and iis 6348 3 and this [| rake for a new Divifor under 51672, 
and by ic g2t 4 in the Quotient, and ſubtracting this new Diviſfor 8 times, leave be- 
hind #88, as at KC. | 

Then do | ſquare 8, andi: 1s 64, which mulriplyed by the triple of 46, produceth 
$8.2, this | {ubſtraQt from the nexr piace to the Right Hand, as ar /.. 

Lally, che Cube of 8 lubltracted, curs off all the Figures, whereby ir appears, 468 
is the be 201 of 102503242, and the whole work ſtands as at 1. And the truth 
of this Extraction is proved by the Production of the Cube according ro the former 
Caper, as this by Extraction reciprocally, | 


| 
; ill 


196 Extraftion of Roots. Lib. 1. Part1I, 


9 
33 387 
CU. 2@2503232 | 4 H. 192503232 | 46 | 
54 648 
4 
Sr 5X8 
936 9368 
38787 387878 
J. 202593232 | 46 K. 192503232 | 468 
64826 | £48268 | 
X34 4314 
42 423 
6 
5x8 5x8 
93685 93685 
3878781 387878Xx 
E. 20250 ZEJ2 | 468 a 192503232 | 468 
6482682 64826822 468 Koot 
43x43 43X43X 
4238 42385 3744 
&8 68 2808 
1872 
219024. Square 
468 
1752192 
1314144 
876096 


Proof 110250323 2 Cube 


How to work Cubical ExtraQtion may alſo be proved by Addition : If when you have gotten the 
and prove it by ſecond -Quotient Figure, you place him under the Diviſor, and mulciply the Diviſor 
Addition, thereby, and under this Product, one place nearer ro the Righr Hand, the Product of 
the Multiplyer ſquared and multiplyed by the tripled Root, and under this one degree 
nearer to the Right Hand, the Cube of the Mulriplyer, and ſubtract all cheſe Numbers 
added into one Total Gnomon from the given Cube, cancelling the Figures you make 
Subitraction from, and if you pleaſe thoſe underneath, except the Gnomon. And to 
continue this work till all che Pricks be done with, then adding all the uncancelled 
Gnomons with the firſt ſubſtracted Cube orderly placed, and you will have the Cubical 


Exampl'.. Number returned ; as appeareth by the former Example wrought and proved this 
WO 
XZ 167 
RE” ue” 
 Cubus hed 509]25: 458 Radix 
1m 4 
4 S Diytor Proof. 
' 
— + 
pe: 64 
[210 33336 
Gnomcn 33 336 <cadiqels 
© 163415 | Divifor | ] 
; 102503232 | 
5ept]y | 
£17 ; 
5312 
Gncmon | 45 167].-2 


Come ; 
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Some after pricking the Number, and ſubſtracting the Greateſt Cube out of the laſt Variety of 
Prick, and getting the Diviſor, and thereby a ſecond Figure in the Quotient as before 5 7% 
by this Quottent þ1gure multiply the Divitor, and fubſtract the Product, then triple 
the firſt Quotient Fioure, and ro the Righr Hand of the criple ſet the laſt Quotient 
Fizure, and the Product of this Nuttber mulciplyed by che Square of che Jaſt Quorienr 
Figure, place under the given Number, to chat the Right Hand Figure thereof may 
and under the next Frick to the fame Hand, and ſubſtract. £&nd to reiterate this 
manner of work rill all be finiſhed. & 

As in the former Number, after 64, as before, is ſubſtracted, the Piviſor 48 I Exans/ 
multiply by 6, and the Product 2.88 ſubſtract from 385, then ] criple 4 the firſt Quo- 
rient Figure, and by the 1: amounting, I {er 6 the ſecond Quotient Figure ; this 126 
I mulciply by 36, the Square of 6, and the Product 4536 I withdraw from g703, and 
leave at top 5167 - Then getting the new Diviſor, as before, 6348, and multiplyitig 
it by the new Quotient 8, there 1s produced 50784, afrer Subftraction- of- which ro the 
triple of 46, which is 138; I adjoyn 8, and increaſe this 1388 by 54, the Square of 
$. and the Froduct 88832, abared from the given Cube, leaveth nothing as before. 


& 


$163 
2£7678 
gd Proof. 
Cugus 1-250c3232 | 453 Radix 
"7 ET I ar 126 1385 64 
LS. 36 64 288 
: i | 4536 
CGRnonD)1 \ -_ : 75s 5552 50784 
ene 378 8323 38832 
ef > 4535 88832 102503232 
: $0784 
(Guomon I 83222 
& — 


Others after the Greateſt Cube out of the Lefr Hand Prick 1s ſubtracted, and by Other variety, 
the Divitor a ſecond Figure placed in the Quotient, as before, triple che whole Quo- 
tient, and multiply that triple by the firſt Quotient Figure, and again the Product by , 
the latter Quotient Figure, and co that ſubjoyn the Cube of the ſaid latter Figure one 
place nearer to the Right Hand, and then deduct the Total out of the given Cube, re- 
peating the like work for every Prick. | 

AS in the former Example thus - After 6 is found for the ſecond Figure of the Quo- 7.,,, 
F Ip VO : k - f ple. 
tient, [ triple 46, and it's 138, which multiplyed by 4, gives 552, that again by s 
producerh 3312, ihen 216, the Cubeof 6, ſubjoyned makes 33336, for the Gnomon 
to be ſubſtracted from 38503, fo reſts 5167 to thar Prick ; this reiterated for the next 


leaves o, as before. 


:; 45 458 Proof. 
3167 3 £4 Z 
WY Ke 133 1404 64 
 Cubus 12507232 | 458 Radix 4 46 3333s 
Sh--3>.-8 —_— gon $167232 
Diviſor 7-4-1 Go” pu = 
MATE. Rnd 22 | 102503232 
Gnomon 33339 : 3312 64584 — : 
: 216 3 
Diviſor 6745 ; 33335 $15675 
; Bs 
Gnomon $51657232 TJa_ 


I — 


Tap in his Seamans Kal:ndar implyes 300 and 3o in the work ; thus & Aﬀeer the Tap his w4y 
Number is pricked, and the Cube of the Lefc Hand Prick fubftracted as before, the Yf 9k. 
Square of the Root found mulriplyed into 300, ſhall be the Diviſor, 'to be placed fo 
as the Right Hand Cypher thereof ſhall ſtand under the next Prick, anda new Quo- 
tient Figure gotten thereby, multiply the Divifor, and then multiply the firft Quotient 
Figure by 30, and that Product by the Square of the ſecond Quotient Figure, and add 
theſe, with the Cube of this laſt Quotient Figure, into one total Gnomon ; and for 


every Prick do the like. | 
Eee As 
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Example, As in the former Number, firſt 64, the Cube of 4, ſubſtracted from 102, 1 ſer 
down 300, and 30, and againſt 300, to the Lefe Hand the Square of 4, which is 16, 
and to the Lefr Hand of 30, the Root it ſelf 4, then multiplying 300 by 16, the Pro- 
du 4800 is the firſt Diviſor, by which 6 gotten in the Quotient, i place it on the 

ight Hand of 300, and the Square of 6 on the ſame Hand of 3o, and chen multiply- 
ing all the Numbers in the upper row, I have 28800, and the Product of thole in the 
lower row is 4320, which added with 216, the Cube of 6, make the Gnomon 3 3336; 
and fo proceed to deal with the Numbers remaining to the other Prick, as here ap. 


peareth. 
5 
38157 
Cubus 10250325: | 458 Radix 15. 300:6 2115 , 300 , 8 | 
772 = 4 - 30.35 $5 - 2$0-- 64 | 
Diviſor 4400 : 300 30 2115 45 ; 
: 15 4 300 Zo | 
Gnomon 33335 28200 = 5078400 | 
: 1800 I20 4320 634800 1380 88325 
Diviſor 674500 300 3s '215 - 64 $12 
Gnomon 5157232 4800 720 32336 $278 400 $820 $157232 
6 350 ——— IIS 8280 — | 
Proof 102503232 m—— ETA OAY 
288co0 4320 | 88320 


Adding the uncancelled Gnomons wich the Cube firſt ſubſtracted, as they ſtand will 
return the Great Cube, and prove the work true in this, asthe other varieties. 


To extraf the >F. 4. Of the Prime or Original Figurate Rooted Numbers, a Square and a Cube : 
Rovt of Com- Seyeral Higher Quantities are Compound, as their Names Ar;ithmerical denote, And 
pounds. perhaps this may be the reaſon why they retain Names different from their Geometrical 
Forms, that it might be an eafie memento to the ſpeedy Extraction of their Roots : 
For according to the Compoſition 1o ſhall you draw the Root from thence, whether 
Zenzick or Cubick, and 1o often as the Name is found in the Compoſition, in their 
order beginning at the Left Hand. 
Compounds of Fheſe two Names Square and Cube, or Zenzick and Cubick, make three ſorts of 
3 ſorts. Nominal Compounds, v1z. | 
Either Squares with Squares, as Zenzizenzikes, Zenzizenzizenzikes, &c. 
Or 2. Cubes with Cubes, as Cubicubicks, Cubicubicubicks, &c. 
Or 3. Squares with Cubes, as Zenzicubes, Zenzizenzicubes, Zenzicubicubes, &c. 
Examples of -each ſort follow. 
ExtraTion of A Zenzizenzike is the leaſt and firſt Number of the firſt Compoſition, in which, be- 
the firſt ſort. cavſe the Zenzick is twice repeated, I extract the Square Root of the given Number, 
and from thar Root (which alfo will be a Square Number) I extra& the Square Roor 
again ; and fo is this laſt Root, the Zenzizenzike, or Squared Square Root of the firſt 
given Number. 
1 Example. As if 1 would extract the Zenzizenzike Root of 796594176, I firſt extract the 
Square Root, which is 28224, and from this Square Number extract the Square Root 
again, and ſo have 168, which I accept for the Squared Square Root defired. 


XX1225 Z 
J723567# 2666 


Zenzizenzike 796594+76 | 28224 | 168 Radix 
444644446 X2624 
6556647 336 
5 


2 Example: And ſo.for the Zenzizenzizenzikes, or of greater Quantity, it is but to reiterate the 
Zenzick. ExtraCtion. As to, know the Zenzizenzizenzike Root. of 1.698 3563041, I 
firekextract the-Square: Root,. which: is 130321, and: then: the Square Root of that, 
which. is.361, and alla the Square: Root thereof, and: ſo'take 1:9-for the Rooc deſired. | 
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T 260 

k 54746 447 28 

@ | Zenzizenzizenzike 1698356304t | 1303z+ | 36x | 19 Radix 
, | 12960096 44% g662X rat 

e 2266006 37 8 

3 226 


Numbers of the ſecond Compoſition have the Cubick Root extracted in like manner. Zxtra#ia of 
As to know the Cubicubike Roor of 10604499373, the firſt Extration gives the the ſecond rs, 
Cubick Root 2197, Which is alſoa Cube Number, and his Root extracted is 13, the cual 
Cubicubike Root of the given Number, | 


XO.F 32 
I TJED4GZT 
244376024 422 


| Cubicube 10604499373 | 2197 | 12 Radix 
S2GXJ3DH3Þ 4377 
XX Z202894 22 
57813 
1432 
3 
The like is to be done for Numbers of greater Quantity under this Compoſition ; as 


Cubes of Cubick Cubes ro extract the Cube Root 3 times, - &&c. | 
Wheri the Number is of rhe third Compoſition, as in Zenzicubes, Zenzizenzicubes, Extrafiom of 
Zenzicubicubes, <-c. 1o ofren extract the Zenzick Root as that Name is in the Compo- *e third fort. 


pay 2 5 


firion, and 1o 'kewite the Cubick Roor, and in ſuch order as they ftand compounded, 
! For in a Ze::zicube, firft excract the Square Root, this Root ſhall be a Cube, whoſe 1 Example. 
. Cube Root ext-acted ſhail be che Zenzicube Root of the given Number. As 7529 is 
j a Zenzicube, whote Square Root 15 27, which is a Cube Number, and hath 3 for his 
F Root. E- 
In a Zenzizenzicube, extract the Square Root twice, and the Cube once at laſt. As 2 Exanyle. 


in 4096, whoſe Square Root firſt extracted is 64, the Square Root of which is $, and 
$ is the Cube of 2; fo 2 isthe Radix Zenzizenzicubick of 40g6. "FE 
Bur in a Zenzicubicubick extract the Square Root once at firft, and then the Cube 3 Exampte. 
Root twice. As in -62144, the Square Root is 512, the Cube Root whereof is $, 
which is allo a Cube Number, and hath 2 for his Root. 
All theſe Extractions may be proved by common Production, and if che Numbers 2:1. 
ſubſtraCted in the Work be collected into Gnomons, by Addirion, as aforelaid, 


. F. 5. Becauſe the Surſolides are excluded out of the foregoing Compolitions, whoſe 75 extra® the 
Roots neverthelels ir is requiſite to know how to extract, when occaſion ſhall require z 899ts f the 
and becauſe it would bertireſome to ſer down particular Rules for every Quantity of the __——— 
Higher Powers, and troubleſome to the Memory to retain rhem, with the varieties of falla a 
work, ſeeing as a Figural Number may be produced divers wayes, his Root may be s 
many wayes extracted. And beſides che particular Rules for each increaſing according 

ro their Quantities, and {ſo in effect are as endlels and various as the Numbers them- 

felves, it will be more commodious to perform the Extraction of the Roots of all the 

Higher Powers by ſome one General Direction, which by the help of the 7able fol- 

lowing is perfedcly to be done. 

And indeed all the Parcicular Rules that are given for Extraction of Roots, even P.ticulur 
thoſe of the Square and Cube, have their ground in the Table, and come from thence ; Rites grounded 
as might very eaſily be demonſtrared. And by comparing the Tabulary Numbers ang % //* Table. 
Operation therewich, hereafter in this Sector fer forth, with the Particular Rules here 
ter down for the- Zenzizenzike, Surlolide, and Zenzicube, will be tufhciently clear 
without furcher illuſtration. 


Particular 
Rules for the 
| : OT ; : , \ Squared 

: _ 1. After the Number is pricked according to his Quantity from the Left Hand Prick, Square. 

| tubſtract the greateſt Zenzizenzike Number, and fer che Zenzizenzike Root thereof in l. 


the Quotient. 


Particular Rales for the Zenzizenzike. 


2. Multiply 
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Particular 
Rules for the 
Surſolide. 

I. 


Example. 
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2. Multiply this Root Cubically, and quadruple the Product for a Diviſor to be 
placed one place nearer to the Right Hand, and a new Quotient Figure gotten thereby, 
Multiply the Divitfor, and reſerve this Product to be added with the 3 Numbers in the 
next Directions to make up rhe Gnomon. 

3- Square the firſt Quotient Figure, ſexcuple the Square, and multiply the Produc 
by the 5quare of the laſt Quotient Figure. | 

4. Cube the laſt Quetieat Figure, and Multiply the Cube by the quadruple of the 
firſt Quotient Figure. 

. 'Take the Zenzizenzike Number of the laſt Quotient Figure, and with the 3 


Numbers laſt above-mentioned, add them (duely placed one nearer than another to the 


Rig. Hand) thto one total Gnomon, and ſubſtract the fame from the given Number : 
And if the Number have more Pricks than 2, the work in the ſecond, third, fourth, 
and fifth DireCtions1s to be repeated. 

Thus the forizer *Yumber 796594176 pricked, and 1 the greateſt Squared Square 
Nuiaber in 7 ſubtracted, I multiply the Cube of 1, which is 1 by 4, and 4 is Divilor?; 
which though ſtanding under 69g, yet will afford but 6 for the Quotient, This 6 mul- 
tiplyed into 4. gives 24 Then 1 ſquared is 1, and multiplyed by 6 15 6, and again 
by 36, the Square of the laſt Quotient Figure, makes 216. And then 216, the Cube 
of 6, by 4 the quadruple of 1, the rFroduct is 864, Laſtly, 1296, the Zenztzenzick 
of 5, added wich 24, 215, B64, makes the Gnomon for rhe {econd Prick. 

Then the Cube of 16 quadrupled is 16384, the next Divilor, whereby 3 1s gotten 
for a new Quotient Figure, which multiplying the Diviter gives 131072 Then the 
Square of 15. 1excupled and multiplyed by tae Square of 8, i:akes 95304. And the 
Cube of 8, by the quadruple of 16, produceth 32968. And the Zenzizenzike of 8 
is 40g6, added to the other Numbers make the next Gnomon, which fubſtracted as 


the former leave o remataing. 


x So I 
> Ber 24 
Zentizenzike 796594776 | 168 Radix = vita 
| 6 : 1296 
Gnomons 55530 
141234176 IZ1072 
bf2D ZE 983c4 141234176 
Proof | 796594176 32768 Oe 
-ES —_ 4096 
796594179 


Particalar Rules for the Surſolide. 


1. The Number being pricked according to his Quantity, take from the Figures be- 
longing to the Lefr Hand Prick, the greareſt Surfſolide Number therein, and place the 
Surſolide Root thereof in the Quotient. + 

2. Multiply the Zenzizenzike Number of the Root by 5, (or quintuple it) and the 
Product ſhall beche Divitor to be ſer one place nearer to the Right Hand, by which get 
a new Quotient Figure, and Multiply the Diviſor thereby, and reſerve the Product for 
the firſt Number of the Gnomon. | 

3. Cube the- firſt Quotient Figure, decuple the Cube (or Multiply it by 10) and 
Multiply the Product by the Square of the laſt Quotient Figure. 

4. Square thefirſt Quotient Figure, decuple the Square, and Multiply the Product 


by the Cube of the ſecond Quotient Figure. 


5 . Quintuple the firſt Quotient Figure, and Multiply the Product by the Zenzizen- 
Zike of the next Quotient Figure in the Root. 

6. Add theſe 4 laſt mentioned Numbers with the Surſolide of the laſt Quotient Fi- 
gure, orderly placed every one nearer by one place to the Right Hand than the other, 
into one Gnomon, and ſubſtra& the ſumme from the given Number. And for every 
= Prick on the given Number, go over again with the work in theſe 5 laſt Di- 
reCtions. 

' As ro extract 'the Surſolide Root of 28153056843, which marked as directed, it 
doth appear that 1 is the greateſt Surſolide, and Root alſo of 2. Then the Zenzizen- 
Zikeof 1 is 1, which quintupled is 5, this 5 is Divifor to 18, by which I get bur 2 
for the Quotient, this multiplyed into 2 makes 10, Then the Cube of 1 ts = b 
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hl ln ned is 15, and multipiyed by 4 is 47. And the Square of 1 decupled is 


wit. 
10. £4 mUultiplyed by 8. me | nie of 2, gives 80. And the quintuple of 1 is 5, 
wh. 2luiyed by is, the Zen7 z<1z.eof 2, yields 8:. Laſtly, 32, the Surſolide 
c Led with 10, 40 $2, and 3; iu their order make up the Gnomon 148832, 


0! 
for che {econd iris, and by reiceraiing the work for the next, get the Gnomon 


- 
> 


24 Y&IHY y 4 
Z-o9v> id IJ + 3 


32098 I 
Surſolide 25x535256843 | 168 Radix __ 
I : 4 
C 148032 80 [48832 
Gnomons / pi DI . %» 
-  $ GP OYOO6-2 2 
Proof 28153039%43 31 G46 Y' 
155520 | 
3888) >3269856843 
4.860 
243 } 
28153056843 


Particular Rales for the Zenzicube. 


1. The Number pricked according to his Quantity, deduct the greateſt Zenzicube 
Number from che weft Hand Frick, and put the Zenzicube Root thereof in the Quotient. 

2. Sexcuple the Surfolide Number of the Root, this Product ſhall be Diviſor, by 
which ger another Figure for the Quotient, and multiply the Diviſor thereby, reſer- 
ving this Number for the Gnomon. ; 

3. Mulciply the Zenzizenzike Number of the firſt Figure of the Root by 15, and 
the Product again by the Square of the next Figure of the Root. 

4. Multiply che Cube of the firſt Quotieftit Figure by 20, and the Product again by 


the Cube of the next Quotient Figure. —: 
5- Multiply the Square of the firit by 15, and that again by the Zenzizenzike of the 


ſecond Quotient Figure | 
6. Multiply the firſt Figure of the Root by 6, and the Product by the Surſolide of 


the ſecond Figure of the Root. Bo. 
7. Let all theſe five laſt mentioned Numbers be added with the Zenzicube of the 


ſecond Quotient Figure, orderly placed one nearer to the Right Hand than the other, 
into one Gnomon, and ſubtract the ſame from the given Zenzicube ; and repeat the 
work of theſe ſix laſt Directions for every other Prick. 

As in extracting the Zenzicube Root of 244140525 3 firſt our of 244, 1 take the 
greareſt Zenzicube 1 can, which is 64, whole Root is 2, the Surlolide of which 32 
lexcupled is 192, for Diviſor, by which 5 is gotten for the Quotient ; this 192 multi- 
plyed by 5 is 9&0. And 16, Zenzizenzike of 2 by 15 is 240, and again by 25, the 
—_ of 5 is 6000. And 8, the Cube of 2, by 2G iS 160, which by 125, the Cube 
of 5, is 20000. And 4, Zenzike of 2, by 15 is 6c, which by 625, the Zenzizen- 
zike of 5, is 37500. And 2, the Root by 6 is 12, that by 3125, the Surſolide of 5, 
is 37500. Laſtly, 15625, the Zenzicube of 5, makes up the Gnomon. 


X88 | % 
as 
: . . 960 
Zenzicube WY | 25 Radix 6000 
— 180149625 — - 180140625 
37590 
Proof 244140625 15625, 
244140625 
Fe The 
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The Table ex- 
plained, 


Extraftion of Roots. Lib. Il. Part 1. 


The Table for ExtraQtion of Roots. 
_—— 11} EET  } 


Ee Zenzizenzicube. F 


12 | 66 | 220 | 495 | 792 | 924 | 792 | 495 | 220 | 66 | 12. 
| 7 hird | Surſolide. 22Y 
| 1i | 55 | 165 | 330 | 462 | 462 | 330 [165 [55 [in 
Square Surlolide. 
1o | a5 | 12: | 210 | 252 | 210 | 120 | 45 | 10 
Cubicube. 
| 9 | 36 | 84 | 126 | 126 84 | 36 | "i 
| Zenzizenzizenzike. | 
8 1 28 | 56. | 750 [56 [28 | 8 
| %econd Surlolide. | 
5 [at JT Tan T. 


|  Zenzicube. | 
EARBE ZE ESE 
Surſolide. 
; lojiol ys | 
| Zenzizenzike, | 
4 


| Cube. 


The Table Explained, 


The little Iſſuants at Top denote the Table may be increaſed as occaſion requires, 
though this reaching to Zenzizenzicubes be large evough for Example. 

On the exterior parts on either fide aſcending from the Root, are Numbers declarin 
the Quantities of the Powers whote Names are placed diſtin&tly on the Head of eac 

antity. 
Ihe "0a in the Body of the Table are thus gotten, after the Numbers of the 
Quantities are placed in the exterior parts, add the two Numbers belonging to the Cube 
rogecher, which being 3 and 3, they make 6, to fill up the middle Square belonging 
to the Zenzizenzike, between the 4. and 4, ſignifying his Quantity which 6 and 4, 
added make 10, for the two middle Squares of the Surſolide ; and this 10 added to 


 Fis15, for the _ of the Zenzicube next the middle, and for that 1o to 10 gives 


Uſe of the 
Table. 


20: And thus ad ing one Number with another alternately, the other Numbers are 
found ; and the Table may be enlarged ad infinirum. | 


The Uſe of the T able. 


To extra@t the Root of any Number by help of the Table ; after the Number is 
pricked according to his Quantity as before taught, and the Greater Number of that 
Quantity whoſe Root you would extract, ſubſtracted out of the Figures belonging to 
the Left Hand Prick, and the Root thereof ſet in the Quotient, as before : then ſer 
apart this Root with his Square, Cube, Zenzizenzike, &c. until you come to the 
Number before ſubſtracted. And in order under them, beginning at the Root, place 
the Numbers found in'the Table belonging tothe Quantity whoſe Root you are extrat- 
ing. Then Ry the Numbers ſtanding one over another, one into another, the 
Multiplication next the Right Hand ſhall be the Diviſor, which after you have gotten 
another Figure of the Root by to be fer in the Quotient, ſet him down under the Di- 
viſor, and his Square- under the next Multiplication to the Left Hand, and his Cube 
| | under 


et bad 
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under the next, and fo proceed to the Quantity you are extracting, and fo will every 

of the former multiplyed Numbers have #nother Number under them, and one Num- 

ber over ; then multiply the one bv the other, and add all theſe yroducts with the Lefr 

Hand Quantity togerher, in fuch order thar every Number be placed one place nearer 

tothe Right Hand than the other ; and tne J] otal of theſe Products make up the Gnomon - 
for the next Right Hand Prick to be iubſtracted, as before - And fo for every other 

Prick on the given Number, repeat this work. 


1. Example. Toextract the Square Root of 28224. Example of the 
126 Rad. Zen. Rad. Zen, __ 
CS: I I 1s - Fc. 
Zenzike 2C2:z4 | 168 2 2 Tabulary Number 
#12 —_— mh 
Gnomons? I _ 7 : 2 Firſt Diviſor. $32 Second Diviſor, 
Zen. Rad Zen. Rad 
Proof 28224 35 6 64 8 
36 12 64 255 
I2 255 
35 54 
155 Gnomon. 2524 Gnomon 
2. Example. Toextract the Cube Root of 4741632, Snongh of the 
ube. 
3645 Rad. Zen. Cub. Rad. Zen. Cub. 
2-H I I I 16s 255 @c 
Cubus 474x6;2 | 148 3 3 3 3 Tabulary Numbers, 
I ND — - — 
6 Firſt Diviſor 8 768 viſor. 
a 1 Ron E. 3 Firſt Diviſor 48 7 Second DR 
- — Cub. Zen, Rad, Cub. Zen. Rad, 
Proof 4741532 216 36 6 512 64 8 
216 103 8 SI2 3072 6144 
108 3072 
216 $12 
3096 Gnomon 645532 Gnomon 
3- Example. To extract the Zenzizenzike Root of 796594176. Sheng of the 
quar 
I Square. 
£4123 
Zenzizenzike 236594176 [| 153 Radix 
RE 
55536 : 
Gnomons 141234176 
Proof 796594176 
Rad. Zen. Cub, Zenz, Rad. Zen. Cub, Zenz, 
#: 0 I I 16 256. 4096 Oc. 
S #4 4s ff 4 Tabulary Numbers. 
4 6 4 Firſt Diviſor. 64 1535 16334 Second Diviſor 
Zenz* Cub. Zcn. Rad. Zenz. Cub. Zen. Rad. 
1296 216 .36 6 | 4096 $12 64 8 
1299 864. 216 24 4096 32768 98304 131072 
; 216 98304 
854 32768 
1296 4096 
$5535 Gnomon. | 141234175 Gnomon. 
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Example of the 4, Example, To extract the Surſolide Root of 28153056843; 
Surſolide. 13268 


Surſolide 2315305634 | 123 Radix 


I : 
Gnomons 4 148332 


3265856843 
Proof 28153055843 
Rad. Zen. Cub. Zenz. Sur. Rad. Zen. Cub. Zenz. Sur. 
I I [2 I tb: 44 988 . 20736 Oe; 
TE, , Ho s 10 10 s Tabulary Number; 
s 10 1o <5< Firſt Diviſor. 69 1449 17280 1035809 Second Diviſor 
Sur. Zenz. Cub. Zev. Rad. Sur. Zenz. Cub. Ten. Rad. 
- BE. Ss 243 B81 27 9 3 
32 \ to "i 40 10 243 4860 38880 155520 311040 
40 ; I55520 
80 38880 
80 - 4860 
32 243 
Gnomon 148832 Gnomon 3269856243 


Example of the 5$+ Example. To extract the Zenzicube Root of 164170508913216. 
Squared Cube. 4 


OOT3461T6 
Zenzicube x64x70508gr3216 | 234 Radix 
6 : : 


4 : 
84035889 : 
Gnomons 16134619913216 


Proof 164170508913216 


— ———— 


Rad. Zen. Cub. Zenz. Sur. Zenzic. 
2 4 8 16 32 64 
29-00 us 6 Tabulary Numbers 


I2 G60 160 240 192 Firſt Diviſor 


Zenzic. Sur. Zenz. Cub. Ten. Rad. 
729 243 B81 2 27 9 0 


 ——_——_— 


729 2916 4860 4320 2160 $76 


—__ 


2160 
4320 
4860 
2916 
729 
84035889 Gnomon 
Rad. Zen. Cub. Zenz. Sur. Zenzic. 
23 $29 12167 279841 6436343 Oc. 
6 IS 20 Is 6 . Tabulary Numbers 
138 7935 2433499 4197615 | 38618088 Second Diviſor 
Zemzic, Sur: Zenz. Cub. Zen. Rad. | 
4096 1024 256 64 16 4 


ME 
T— 


4096 141312 2031360 15573760 67161840 I$4472232 


— 


= 67161840 
155737c0 
2031360 
141312 
4096 


—_ 


1613465619913216 Gnomon 


C. 6. 


II, 


bers 


Clap. Tit. Extras: of Roots. 


F. 6. A Swrde Number, fomerime called Irrational, is as much as to ſay a Number 
from which ic 15 nat poſſible to rake the Roor, bur chere will remain ſomething, which 
declares thar the Number given was not a perfect Figural Number, and the 5ide there- 
of cannor therefore be expretied by an integer. As, the Square Roor of 12s 3, and 
there wiil remain 3 1 {9 the Cube Roor of .3 1s 3, and 1 will remain 

The Excraciion of the Roots of S»rde Numbers differs nothing from the wayes al- 
ready fer forth, and may be proved by the common way of Production, or Addition 
of the Gnoinons, adding in the Remain to the Productor Toral. Bur all the dithculcy 
is to denominare the Remain, to know whar parr of the whole is ſignified thereby, 


ſeeing the L1viiors are alwaies uncertain, Some Authors fot the £quare double the 


Root 3 others add i ro the double for the Denominator ; and others double the Re- 
mainer for rhe Numeracor, and ro the quadruple of the Root add 1 for the Denomina- 
ror, Aud for the Cube, triple che Square of che Root, and add thereto the triple of 
the Roor, and 1 more for the Denominator ; yet all theſe, and ſeveral other Rules, 
fail to fiad out a true Denaominator exactly, bur chat which comes neareſt the truth is 
chus. 
 4djoyn Cyphers to the Right Rand of the given Number according to his Quantity. 
As if 2 $quare, a; many times two Cyphers, as you pleaſe : If a Cube, as many times 
chree Ci phers, as you pleaſe, &c. and continue the Ext: aCtion of the Root to the end 
of the Cyphers, and the more Cypners are adjoyned the nearer the true Root you 
come, | hen divide the Quotient by an Unic, and half the Numbers of Cyphers you 
added if ir were a 5quare, and che third part if a Cube, the fourth part if a Squared 
Squaie, CC. 

* Ex-mple, in a Square Surde. Suppole a Square Plot of Ground were 1 Perches, 
and I would know the Side thereof : If chen 1 add 2 Cyphers, and extract the Roor, 


the Quotient is 42, Which divided by 10, the Root is 4 And if I add 4 Cyphers, 
ind divide the Quotient 424 by 100, the Root 1s 45 But if I add 6 Cyphers, the 


Quotient will be brought nearer the truch, and be _ beſides the ſmall Fractions 


ſtill lefr upon the Extrations; which denominate after the other wayes uſed in Authors, 
and added will ſomewhat increaſe the Number. 


12 Proof of both, 
' 124 
2 135 wad» gh Sentn.AP ) 
TH, Radix is TOO 42 424 
' . 1f00 12, EL 1<00 CG 14:i<* (- Was 42 424 
Zen oo ee 6 4 Perches ' op. SEEN 25 Oo 
$— 84 155 
6 154 _ 68 848 
# Remain 3s 15g6 
74 224 added 
1800 
3375 — 18-000 


| 2. Example, in a Surde Cube. It is noted of the Greeks, that through their great 
Luxuriouſneſs and Riot, they had brought Contagious Diſeaſes upon them, and Cons 


fulring their Oracles for redreſs thereof, received anſwer, That when they would double 


their Altar (which was of a Cubick Form) they ſhould be delivered from thoſe Plagues ; 
meaning, the beſt Method to deliver Realms from ſuch contagion breeding Vices, was 
to abate of their Voluptuouſneſs, and apply themſelves to Literature. But now ſup- 
poſe the Alrar was 4 Feet Square every way, and the Altar were doubled, what muſt 
the Side be ? Here if I double the Cube of 4, which is 64, it is 128, from which be- 
cauſe I cannot extract the Cube Root without leaving a Remain, [ aſſay ro come near 
the Truth, and adjoyn 6 Cyphers, and extracting the Root yer 503 in the Quotient, 
and 536473 remaineth, then dividing 503 by 1, and 2 Cyphers, which are the third 


part of 6, I have 5 Feet, and - of a Foot. for the Root or Side, beſides the odd Re- 


; : 11 te 739473 ,6 1 ,. 735473 
main, which denominated after the common way, will be —_ of 300 © Jeonamee 


Ggg Roor 


205 


Surdes wht. 


T) get the 
greateſt Rant 
ther in. 


The neaveſt 
Denomn ator tt 
the Remain. 


Example in 4 
Square Plit of 
Ground. 


Exampl? in 
doubled Cabe: 
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3 1736473 Radix 503 
Root 4 . - EW" tf 
4 128 00000015103! 5 3 Feet 
ITY By. 2490 100 1509 
Square 16 - Fr REID 
4 4 - | 
| . 0000 2: 253009 
© = n= : PE 
bh P5290 3: FRG 
Double 1 28 : £4. 
_ 2263527 . . LOPgO 
6 Remain 73647 3 added. 
128000000 
CH AP. IV, 


Figurate Fraftions. 


To Fizurate Wir a Fraction is given to be mulciplyed Figurally, Multiply the Numerator by 
Fradions, himſelf into the Ouantity deſired, and the Denominator likewile. 
And Mixt If an Integer and a Fraction be given, reduce them into an Improper Fraction, and 
Numbers. then Multiply Figurally the Numerator by himſelf, and alſo the Denominator into the 
Quanrity deſired, 
Examples. To Square — is > and 2 reduced is — Squared is = _ 
AS 


- 2 | - IT . 
To Cube is”, and 2.7. reduced is == Cubed is 33>, 
4 64 4 4 64 


To extra# the To extra(t the Root of a Fraction : Firft, extract the Root of the Numerator, and 
Roots. then the Root of the Denominaror of the ſame Quantity. 


Examples. | Square Root of * renders - 
16 4 
As to extract the | 
Cube Root of -* renders 7. 
5 64 4 
Xo Roots i, But if the Numeritor and Denominator be Heterogeneal, that is, not both of one 
H 
4 Hg Nature, though the one be a Square, and the other a Cube, as > or the like ; yet 
can the Fraction have no Root extracted, but muſt remain as a Surde broken Number ; 


of which more hereafter in the riext Book, 


Partis Secunda & Libri Secundi 
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CONCERNING 


Numbers ſpecially contrad ; 


In Six PARTS. 
WHEREIN 

DECIMALS , Diſcovered, 
ASTRONOMICALS Anatomized. 
LOGARITHMES | Overlooked. 
COSSICKS ('* | CharaGterized. 
SURDES Surveyed, 
SPECIES : | Inſpe&ted. 


AND THEIR 


SIMPLE ELEMENTAYS 


—_ 


of DECIMALS. 


N the forrirer #ooks enough hath been faid of #/tratt and Generdlly Contratt, bf Numbers ſpe- 
Vulgar denominate Numbers, to make repetition here would be tautological. The cially contr 
text fort of Numbers I ſhall therefore fall upen ate Nambers ſpeciatly Contrat, follow rag 
which are Numbers challenging ro themſelves ſonte ſpecial Operations, and re- qe ” 4 
ſtrained by fome Denomination either implyed or expreſſed - Implyed if the et Ca 

Benotninators be certain ; expreſſed if orherwite. LS al 

Denominators are certain in Decimals, Mſtronomicals and Logarithmes, and therefore nenominators 
omitted :; Denominations uncertain in Cofficks, Surdes and Species, and therefore ex- where certain 
| prefled, Of theſe in order, and firſt of Decimals. _ uncer- 


Decimals 


108 Gf Decinals, Lib. IH. Partt. 


Decimals ther Decimal: converle very much with Gec4eticls, and practice to work both Integers 
converſe an and Fractions together in Audition, Subſtrattion, Mzltiplication and U:0if10n, thereby 
2 facilicating many laborious and intricate works in Common Fractions, 
hence the They rake their Name from che Latin word Decimu:, fignifying a Tenth, cr Tenth 
Name, and part; becauſe as the Integers above the Unit increale by 1 ens towards the | eft 
what it ſizni- Hand, fo the Decimal Fractions below the Unit decreaſe by Tens towards the Right 
+ { HANG of Hand ; the Uenominator of every Decimal Fraction being alwayes an Unir wich 
Dicimals Cyphers : As 10, 10c, 1090, &c. thar is to ſay, an Unit and to many Cyphers as 
what, and how there are Figures in the Numerator. And therefore becauſe the DDenominator doth 
bnwn. alway confift of one place more tn1n rhe Numerator, and is thereby certainly known, 
the Denominator is omitted, and the Numerator only uſed. For if the Numerator 
conſiſt of 3 Figures or Places, ihe De::0mnaror ſhall be 1000, which is 3 Cyphers and 
an {nic ; and if the Numerator have 4 Figures, the Denominator ſhall be 1 0900, &«. 
Several wayes For dittinguiſhing of the Decimal Fraction from the-Integers, it may truly be faid, 
of diſtinguiſh- Quo: Homines, tor Sententis; every one almoſt fancying ſeveraily. For ſome call the 
ing the Deci- Tenth Farts, Primes ; the Hundredth Parts, Seconds ; the Thouſandth Parts, Thirds, 
_ &c. and mark them with /2dices equivalent over their heads. As to expreſs 34 Inte- 


0 . . / X. NM one 
gers and 9: Parts of an Unit , they do it thus, HE Hr 1 Or thus, 


(1) (a) (3) fa) 

34- 1- 4- 2. 6. Others thus, 34,1426” ; or thus, 34,14260), And ſome thus, 

34- 1. 4- 2- 6. ferting the Decimal Parts at little more than ordinary diſtance one 

from the other, and they read them thus, 34 Integers, 1 Prime, 4 Seconds, 2 Thirds, 

6 Fourths : Or 34 Integers 1426 Fourths. Others diſtinguiſh the Integers from the 

Decimal Parts only by placing a Coma before the Decimal Parts thus, 34,1426 ; a 

good way, and very uſeful Others draw a Line under the Decimals thus, 34. 1425, 

writing them in ſmaller Figures than the Integers. And others, though they ule the 

Coma, 4 good Coma in the work for the beſt way of diſtingutſhing them, yet after the work is done 
SI itrix hey uſea Rectangular Line after the place of the Unire, called Sepecrarrix, a ſepara- 
pe ting Line, becaule it ſeparates the Decimal parts from the Integers, thus 34,1426 . 


what. 
And ſometimes the Coma is inverted thus, 341426, contrary to the true Coma, and 
ſet at top. I ſometime uſe the one, and ſometime the other, as cometh to hand. 
For further diſcovery of the orderly progreſſion of Decima/s behold the following 
T ables, one with Figures and Letters, and the other with Letters, Figures and Cyphers, 
ſometime called Numeration Tables. 


I. 


ST | Table with Letters and Figures. 
umeration of 
| |; Integers; Unit. Decimals, 
WIS 7.6 $4. 4 $3 2 1-®% 1. 2. 3: 4 $ 6 4+... 
MMMMMMMCXKXV XCMMMM MMM 
MMM MC X ) x C MM MM 
MC X -4 XxX C M 
Q 
i. 
V. 
Q 
| _ 
 dynther. _ Tablewith Letters, Figures and Cyphers. 
Integers. Unit. Decimals. 
WETTED CHRAV iS dc 4c ff & bh 
9-1] VB. '7. 6.. $. <- 3- 2- 1- © 3-2 '$ 4 $ 6 7. 8. 9g- 
=—_— = —_ —_ __ _ — —_ pn _ 1 =_ —_ _ —_ =_ _ — = 
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E838 © VE EEG ER 
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5 g O O a » O Oo ©Q 
D 0G 
Lo 
o 


Chap. I. Of Decimals, " 

In theſe Tables (for both are as one ) there are four Progreſſions, two Arithmerical in The Tables 
the Figures above, which are called [»ices, proceeding boch wayes from Unity by #7/-ne. 
the difference 1, though contrarily ; two Geometrical, in the lower continued Propor- 41ce5 what. 
tions from Unity both wayes, by the Ratio 10. So that as the Series of the Numbers 
from the Units place are continued in a .decuple proportion from the Right Hand ta- 
wards the Left, and increaſe in their value,, as before was faid ; ſo their value de- 


creaſeth in a ſubdecuple proportion from Unity towards the Right Hand. 
Example, by the latter Table ſuppoſe, 4. 3. 2. 1. 0. 1. 2. 3. 4 be 4 Number 


given, and ſtand wich his Letters thus, = wn - = = gi > Fu y - then ſhall D. 


— 


. | 1 Es 
beequal to 10 C, andC. equal to 1o B, and B. equal to 10 4, and A. equal to 10/7, 
and Y. equal to 10 a, and 4. equal to1o b, &c. 
Again, if A. be equal to 10 Y, then ſhall 2. be equal to — of one Y, and if B. be 


equal to 100 Y, then ſhall b. be equal to _ of one; andſoif 1 Prime be - of x 


Integer, every Second ſhall be _ Part, and every Third — Part, &c. of that In- 


teger. And hence it is that Decimals are ſet down in a retrograde order to Integers : 
As if I were to ſet down Eight Hundred in Integers, it is thus 800, but in Decimals 
thus, 128. 

The Unit, or one Integer, is alwayes underſtood to be divided into Parts, bearing 
denomination or name of the place of the laſt Figure to the Right Hand in the Decimal 


Fraction, | Es | rr , a”. 
As 0,1 ſignifieth One Tenth Part, and 0,2 Two Tenth Parts, as if they were wric 


"oY 
- the denomination of the place being Tenths, as the firſt place 


from the Unit towards the Right Hand, and noted as above with 10 in the Table. Jn 
like manner ſhall o,1 2 ſignifie T welve Hundred Parts, and 0,34 Thirty Four Hundred 
Oo 


O 
O Oo 


Parts, as if written at large thus, = = the denomination of the laſt place being 

noted with 100, under the laſt Figures, 2 and 4. The like is to be underſtood of 

others, | 

Note further, That Cyphers before Integers, or after Decirhals, that is to the Left cyphers 64- 
Hand of the one, and to the Right Hand of the other, fignifie nothing at all ; bur after fore Integers 
the Integers and before the Decimals, they are ſignificant, for making up the places 9 fer Deci- 
whereby the value of the other Figures are eſtimated. As 0001, fignifierh but 1 in -0orL ings 


. . * » . 
Integers ; and ,10co, but — in Decimals : Therefore in writing of Decimal Parts, \,.:.. aloe is 


mark well the Units place, by ſome one or other of the diſtinguiſhing Notes before ** 7 n:te4. 
mentioned, and let the void places (if any be) be filled up with Cyphers, and the 
place of the Unit ſet down, though there be no Integers. As to ſet down 3 Fourths, 


and 4 Fifths, thus 0,000 34. | ' | - 
To remove the Seperatrix ohe place nearer to the Right Hand increaſeth the Number ze,,vjin; rhe 
ten times in value, and toward the Left diminiſherh it as much : For 0,125 ſhall beten Scperatrix 


times leſs than o1,25. | NE , what effect. 
The Indices are very conſiderable, becauſe of ſingular uſe almoſt in all Contract Indices very 
Numbers, as well as Decimals, and ſerve here to find out the true value of the Pro. £/iderable. 
ducts in Mulciplication, and Quotients in Diviſion, as hereafter may be ſeen. 
. The Index of the Unit is o, as in the former Tables. And the Inaex of any other Indices hi» 
place may eafily be known thus : 02: we 
| In Integers, abate one from the number of places from the Units place, and the Re- 
main is the [ndexx. As the Index of 8 in this Number 8921, is 3, ofgis 2, of 2is 1, 
and o, the [dex of 1, becauſe he ſtandeth if! the Units place. 
In Decimals, the juſt number of the places from Unity is the Index. As the index 
of $ in this Number 0,8921, is (1), and in this Number 0,298 is (4), of 9 in the 
farmer is (2), in the latret (3), of 2 in the former (3), in the latter (2), of 1 in the 
former (4), in the latter (1). | 
Thele Indices are expreſſed by the Learned Oughtred in his Clavs limata, affirma- wy 
{vs 


tively and negatively ; thar is, of Integers "4 by the ſign +, ſignifying rore; 2 oe 
—_—_— 


[ % I 2 
at large thus, —  —, 
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Signs of 4 
Number either 
Negative 0 
Affirmative. 


Tneſe Signs 
helpful. 


Decimals Pure 
or Mixt, Simple 
or Compound. 


Decimals re- 
duced, how 
many wayes, 
and the uſe 
thereof. 

To turn Com- 
mon Frations 
into Decimals. 


Example in a 
ſingle Fraftion 
turned into a 
Perſe Deci- 
mA. 


| Example in a 

* ſingle Fraftion 
turned into cne 
Imper{et. 


Reaſm of Re- 
duftion. 


Redufion of Decima!s, Lib. I. Part], 


and of Decimals negatively, by the ſign —, ſignifying /e/5s. And where the ſign — is 
not ſer, the ſign + is underitood, though not exprefſed. And fo 34,1426 ſtands thus, 
34,1426. 

When a Number is wholly negative or wanting, the ſign /eſs ſhewing its defect, is 
{et at the Lefr Hand, thus, —34,1426 ; but if affirmative, the Number is placed 
without the ſign more, as 34,0000, as well as with it thus, +34,0000. And though 
the Number be not wholly affirmative, but negative in the Decimals, yet it may be 
ſet without, thus, 34,1426, as well as +34,1426. And Decimals themlelves albeit 
wholly negative, yer nor taken privatively may be marked or not, as 0,1426 ; or 
thus, +0.,1 426. 

How auxiliary the right underſtanding of theſe ſigns { and — is to the Simple Ele- 
ments of Decimals and all Contract Numbers will be ſeen hereafter. lt remains there- 
fore, as neceſſary to this Chapter, that Decimals be counted Pure, when ſer without 
Integers. Mixr, when ſer with chem. Simple, when affirmative or negative in their 
Signs. Compound, when their Signs are both affirmative and negative. 


CHAEFT IL 
Redufion of Decimals, 


TY Eduction of Decimal: ſerveth to reduce Frations or Geodeticals into Decimals, or 
Decimals into them, that without impediment they may be wrought together, 
and Operation being ended their value may be found, 


& 1. To reduce Common Frattions into Decimals : Adjoyn to the Right Hand of the 
Numerator of the Fraction as many Cyphers as you pleaſe, and divide by the Denomi- 
nator, the Quotient ſhall be the Decimal, and denominate according the Number of 
Cyphers adjoyned ; that is to ſay, the Right Hand Figure or Cypher of the Quotient, 
as the Right Hand Cypher adjoyned to the Number before Diviſion, and ſo the other 
Figures or Cyphers in order, proceeding towards the Left Hand accordingly. So that 
if I adjoyn but one Cypher, then the dexter Figure of the Quotient ſhall - Primes, if 
2 Cyphers, Seconds, if 3 Cyphers, Thirds, &c. 


As to ſet > in Decimals, I adjoyn to 3 the Numerator, 2 Cyphers, and divide by 


4 
4 the Denominator, and the Quotient is 75, which is 7 Primes, 5 Seconds, there be- 
ing but 2 Cyphers adjoyned, therefore the Quotient can be bur Seconds. 


S (xa) 
29 
3 39973 
4 + 


When any Number to be reduced into a Decimal cannot be brought into a perfect 
Decimal, but there will be ſome Remain upon the Diviſion, then the more Cyphers 
are adjoyned the nearer the true Decimal you come, but ſeldom above 5 or 8 Cyphers 
need to be uſed; for that the Quotients of ſuch Diviſions come ſo near the truth that 
what is wanting is very inconſiderable. | er 


As to reduce = to Decimals, if 5 Cyphers be adjoyned the Quotient is 66666, di: 


2 

vided by 3 ; and if the Diviſion be continued (more Cyphers being adjoined) the fame 
Quotienary Numbers will ſtill be increaſed, becauſe the Fraction cannot be reduced 
into a perfect Decimal. 


ZZ2X.2 (1)(2)(3)'1)'s) 
2 2.00900 | 
(56656 


—__ — 


3 | 3 


So.any other proper ſingle Fraction whatſoever may be turned into a Decimal, the 
Reaſon being the ſame : For as the Denominator of any Fraction is to the Numerator, 
ſo ſhall any Denominator be to a Numerator which ſhall have the fame value to the 
Denominator given, as the firſt Numerator had to his Denominator, as is evident in 

| the 
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- is the foregoing Examples: For as 4 to 3, ſois1co to 753 andas 3to2, ſo is to0600 
> tus, to 666665 — ms 
; If the Fractions given to be reduced into Decimals be conjunct or divided Fraftions, Frafims con 
ect, is | then firſt by Reduction of Fractions reduce them into one Denomination, and abbre. jun and divi- 
placed viate them intotheir leaſt Ferms, and if Conjun&t add them rogether, and then turn © "*4uced 
hough chem into Decimals, as above. Example of both. znto Decimals. 
ay be 3 | . . . . 
> albeic To reduce - and _ into a Decimal : Firſt by ReduQtion of Fractions they make Examples of 
> 5 or k is 4 Ig ED both. 
; being reduced -— and 0 and added --» then adjoyning to 19, 2 Cyphers, and di- 
le Ele- viding by 20, the Quotient g Primes, 5 Seconds, is the Decimal. 
There. - {| 3 E's . . , 
ithour | To reduce js of — into a Decimal : Firſt by Reduction of FraQtions they are 
1 thei BEWe | OY 
ir brought to EN and by adjoyning oo, to 3, and the ſumme divided by 20, gives 1 
| Prime, 5 Seconds, for the Decimal. 
19 3 
I5 4 = x0 3-242 X (1)(2) 
3.1 2295 4_ 
4 FE, 20 0 
20 
5, or F. 2 To reduce Decimals into Common Fraitions, If the Denominator be given to T5 reduce De- 
ther find a Numerator, then multiply the given Decimal by the given Denominator, and cimals znts 
: the Numbers exceeding the place of Primes ſhall be the Numerator to the given Deno- | 20 
| minator. And if the Numerator be given to find a Denominator, then by the given ** _ 
" the Numerator multiply rhe Denominaror of the Decimal, and divide the Product by the 


omi- | given Decimal. Example of both. 
Suppoſe 9,75 be the given Decimal, and 4 the Denominator given, to which a Nu- x,amples. 


r 
E merator is deſired ; then multiplying 0,75 by 4, there exceeds the Seperatrix 3, which 
ra ſhall be the Numerator, and fo 0,75 reduced to a Common Fraction ſhall be — For as 
' py 100 t075, lois4to 3. | 
And if 3 the Numerator were given, and 0,75 the Decimal to find a Denominaror, 
then I multiply 100 the Denominator of the Decimal by 3, and the Produt 300 di- 
by vide by 75 the Decimal, the Quotient 1s 4 the Denominator to 3, Foras 75 to 100, 
he- lois3 tog. 
0,75 | 1,00 | 
+ S: 3 399 4 3 
4 Ty 4 
3,00 3,00 
F. 3. To reduce Geodeticals into Decimals, obſerve whether the Geodztical be of T5 reduce Geo- 
& one Denomination or more, ſingle or plural. dzticals into 
rs If the Geodztical be ſingle, have but one Denomination, and that next the greateſt Mg 


Denomination of rhe Integer, then adjoyn to the Right Hand thereof ſo many Cyphers fl mg el FEY" 
as you pleaſe, and divide the ſumme by the whole Number of Units of that Denomi- the Great In- 
nation contained in the Integer, and the Quotient is the Decimal, which ſhall be deno- tezer. 
minate according to the number of Cyphers adjoyned, as was ſhewed before. 

As to reduce 9 Shilling, which is the next denomination to Pounds, into Decimals ; Examples; 
I adjoyn 2. Cyphers to 9, ane this g00 [ divide by 20, the whole number of Shillings 
contained in one Pound, or greateſt Integer, and the Quotient is 45, of which 5 ſhall 
be Seconds, becauſe 2 Cyphers were adjoyned to 9g, and the 4. ſhall be Primes; ſo is 

(1)(2) 
0,45 the Decimals for 9 -. . 

Alſo to reduce 9 Months into Decimials, oo adjoyned to 9, and divided by 12, the 


(-X2) 
Months in a Year, the Quotient 0,75 is the Decimal deſired, 


CI i Le A en IS — 


Xa G (X2) 
= 4.5 Decimal for gs. 9 —(75 Decimal for 9 Months. 


42 


if 
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2. Caſe. If the finple Geodztical given be not next to the greateſt Denomination of the lj. 
Single, and wt tener, then the Decimal may be had either working as above, accomprting one of the 
next the great xt Denomination for the Integer, or by dividing the given Geodwztical increaſed with 


_ his Cyphers by the parts of the greateſt Integer. : ; 
Example, As to reduce 9 d. into Decimals, becauſe Pence is not the next Denomination to 


Pounds, the great Integer, I either divide 9 with Cyphers by 12, the parts of one Shil. 
(1)(2) | 
ling, which is the Denomination next to Pence, and ſo have I 75, the Decimal of a 


Shilling ; or by 240, the Pence in a Pound the greateſt Integer, and thereby get | 376, 
which is the Decimal of a Pound for 9g 4. 


your 


X | 
6 yN2) X82 (2)(3)4) | 
©9 2999 | 
ane (75 es 375 
I2 z 4449 | 
22 
3. Caſe. If the given Geodztical to be reduced conſiſt of more Denominations than one, re. 
Plural. duce the ow Numbers by Geodztical Reduction into their loweſt Denomination, and 
then work as above. | : 
Examples. As to reduce 3s. 3d. into Decimals : 3 s. 3 d. reduced into Pence, make 39 Pence, 


to which 4 Cyphers adjoyned, and the ſumme divided by 240, the Pence in one Pound, 
(1X2X(3X4) 
the Quotient is 1625, which is 1 6 2 by becauſe the Right Hand Cypher was of the 
fame Denomination, there being 4 Cyphers adjoyned. 
(2Y(2)(4Cs) 
SO 1 5s. 44. 24. reduced into Decimals make 6 8 5 5, being firſt reduced into Far- 
things make 66, and then divided with 00000 adjoyned by $60, the 'Farthings in one 


Pound. 
s. d, #6 
Z=—3 I—4—2 
I2 > 4 I2 74 ; 
— +5 62 — $ 428 | 
(+) (s) 
36 39,2822 625 I6 66,99099 ( : 5 
0 24 4449 \ 4 9 66669 
I + 2 23 _— | 
' 39 66 999 
4. Caſe. If Plural Geodzticals, of one or more Denominations, be given to be reduced into 


Many Plural. Decimals ; firſt add them as Geodzticals are to be added, then reduce them into their 
loweſt Denomination, and turn them into Decimals, as before. 
Asto reduce into Decimals, 3s. 24., 25. 6 4d. and 1s. 14. being added the total 


Example. : Ea ne 
x is 65. 94. andin Pence $1, then by adjoyning 4 Cyphers, as above, and dividing, 1 
| : (4), 
get in the Quotient 3375 for the Decimal of all the 3 given Numbers. 
6 <>. s, a. 
$2 6—9 
2—6 I2 x Xx 
been TT 4 V2 (1,(2)(3)(4) 
: — I2 x,0999 / 
RE = 2 22 
31 


The end of - Thelike may be underſtood of other Geodzticals of Weight, Meaſure, Time, &c. 

Tables. as well as thoſe inſtanced of Coyn ; but ſome to eaſe this continued work, prepare 

Tables for each Denomination, out of which the Decimals taken for each given Num- | 

* ber, may ſoon, by common Addition, be brought into one total. And theſe Tables | 

- wy eaſily are eaſily made and underſtood, conſidering ( as was before ſhewed in the Firſt Chapter | 
ade. . . | | 

of this Book) that every Integer is equal to 10 Primes, therefore half that Integer ſhall 

be 7 ara to 5 Primes, and the quarter of that Integer equal to 2 Primes, 5 Seconds ; 

and fo the Decimals for the even aliquor parts of the Integer found, the reſt of the in- 

termedtat? 


1 
; 
| 
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termediate places may be eafily had by Addition or Subſtration, &c, as the caſe re- 
uireth. 
. Example in the Table'of Engliſh Coyn. If 1 Pound or Integer (containing 20 Shillings) Zxamte. 
in Decimals ſer thus, 1,co, be 10 Primes, then 5 /. or 1o s. muſt be 5 Primes, and 
: 1, or 55. ſhall be 2 Primes, 5 Seconds ; and the fifth part of 5 5. which is 1 s. ſhall 
give the fifth part of 2/, 5”, whichis 5”; then if I ſubſtrat 5”, the Decimal of 1 5. 
from 2/, 5, the Remain, 0,2, is the Decimal of 4 s. the half of which is 2 s. and 
the Decimal thereof 0,1', being half of the Decimal 0,2/, and fo alſo if | double 5", 
the Decimal of 1 5s. I have 0,1, as before. And in like manner all the other interme- 
diate places for the 19 5. may be filled with Decimals. 

Then taking 0,05”, the Decimal of 1 5s. and breaking it in two parts, which is 
0,025”, you have the Decimal of 6 4.; and again 0,01 25”, half the latter, the De- 
cimal of 3 4. , andſo of uthers, as the following Tables make conſpicuous. 


DECIMAL TABLES, Davina Ta 


FOR 
Sterlmg-Money. 
Shillings Pence and Farthings. 
Geodzticals. Decimals, Geodzticals. Decimals. 
l. ug $, d, 
1, Or 20———1,00 i I, Or 12—————0,050000 Sterling 
I9 0,95 L1 0,0458333 Money. 
I 0,90 IC ©0,041667 
J—2,85 9 0,937500 
16 ——0,80 8 0,033333 
> 0,75 J———0,029167 
I 4+ ——2,70 6 0,025000 
13 0,65 F— 0,020833 
I2 0,60 4 —— 0,01 6667 
I [| —03F5 Z———0,012500 
IO 0,50 | 2 ———0,008333 

g——0,45 1 ——0,004167 

8 0,40 d, q 

T7 0,35 I, Or 4———0,004167 

6———0,30 3Z————0,003125 

$5 0,25 2——-0,c02083 

4——0,20 | 1=——0,CO1041 

: EE. -.” 

2—0,10 

TS 0,05 : 

Troy-Weight. 

Ounces. Penny- Weights. 
Geodzticals. Decimals. Geodzticals. Decimals. 
T6. Ounces. Ounce, Pennyw. 

1, a 14 1,000000 Iz Or 20———0,083333 Troy-Weigt. 
11— 0,916667 19 0,079167 
1 0— 0,333333 18 0,075000 
g— 0,759000 179 ———0,070833 

8——0,666667 16 0,066667 

7—0,583333 | + | 1 ———_—— 

6 6, 500000  14—0,058333 

F——0,416667 I3* 0,054166 

4 04333333  12——0,050000 

3————0,250000 1 I|———0,045833 

2 0,166667 10 ——0,041667 

I —0,083333 g—0,037500 

Pen,w, Gra. 8——0,033333 
bd, Or 24 0,004 166 T—————0,029166 
12——0,002083 6———0,025000 
6———0,001041 5j———0,02083z3 
z————0,000520 | 4————0,016667 
1=——0,0001 73 g———0,012500 
2—0,008333 
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The Table of Froy Weight for Ounces, may ſerve for Pence, if One _—_ be 
accompted the Integer :; And alſo for Months, One Year being accomptea tie Integer, 


The Decimal Table for Avoirdupois Weight, accompting the 
Hundred Weight for the Integer. 


Pounds. Ounces 
++ ogy Geodzticals. Decimals. Geodzticals. Decimal, 
Avoirdupois C. Y Þ. E, | 
ka 1, Or T12 I ,000000 I, or 16 0,co3929 ! 
2, or 84——  —0,75cco00 15 0,008371 
2, or 56 0,509000 I4 T3 2 
+, or 28 ———0,250000 13 —0,007254 
7 0,241071 12 0,0066g6 
26 0232143 11 —_— 
25 0,223214 10 0,00559v0 
24 0,214.286 9 <ENeEL 
23—0,205357 8 0,004464 
22—————-0,196429 7 0,003y06 
21 O,18750@ 6——0,003348 
20———0,178571 $ 0,002790 
Ig ——0,169643 4 0,002232 
1 8——0,160714 3 0,001674 
17 0,151786 2 0,001116 
I6 0,142857 _ 0,000558 
Trmnmnn——O 1 IP29 Or thus, accompting 1 #. 
4 pn eden ata for the Integer. | 
1 3z-——0,1 16071 | 
un bo ge ” or - I ,0000 | 
1 1 ——0,0982 14. 2 5 | 
TO 0,089286 I5—-,9375 
g——0,080357 14——2,3750 
$—0,071429 I3 0,8125 
J—©,062 500 > m— 
6—0,053571 11——og6$75 
$——01044643 n_— To 
4 0035714 5 25,5625 
Z——0,026786 0,5000 
2 0,017857 7 04375 
I——0,008929 6 en. 
5 2312 
4— 0,2500 
3 0,1875 
2——01250 
I 0,0625 
->1 0,946875 
02———0,031250 
£,4———0,015525 


| He T, + The laſt 7zble for Ounces may ſerve for the Nails in one Yard, which are 16, as 
- vga well as the Ounces in one Pound, and ſo the Decimals the fame, accompting one Yard 
for _ in 4 the Integer inſtead of one Pound. 
- FArG., 


| The 


]. 
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The Table for the Dayes of one Month, accompting the Integer 
One Tear, or 365 Dayes. 


Dayes. Decimals. Dayes. Decimals. "— "9M 
O_ Wetes oh OO 4. Dayes in a | 
3————0,00821g9 18———o,049315 pork 
4 0,010959 Ig 0,052055 
5 0,013698 20—=0,054795 
6 —0,0164.38 AJ wn 0,057534 
7 0,019178 22——0,060274 
8—0,021918 23———0,063014 
$——0,024658 24———=0,065753 

IO 0,027397 25 —0,068493 
II 0,030137 26—— 0,071233 
Y A—_— 0,032877 27 ——<——0,073973 
13— ——0,035916 28———0,076712 
14———0,033356 29 ————0,079452 
I5 0,041096 ZO0————00,082192 


In like manner taking the Decimal for one Day, and breaking it into parts, I may Th get the D-- 

have the Decimals for Hours ; as for 12 Hours 0,00137, for 6 Hours 0,000685, &c. cimal> for 
And in the ſame method Tables may be made for other Geodzticals, and by theſe Ta- rs. 
bles the Decimals may be ſpeedily had. As if 165. 94. were to be turned into Deci- Uſe of the 
mals; inthe Table of Coyn againſt 16 5. is found 8 Primes, and againſt 9 4. is 3 Seconds, Tables. 
7 Thirds, and 5 Fourchs, which added together make the total Decimal 0,8375- So 
if 17 C. 13 T6. 5 5- be repreſented in Decimals, the Table of Avoirdupois Weight 
ſheweth the Decimal of 13 tþ. to be o0,116071, and the Decimal of 5 5. 0,00279, 
both which together repreſent the Decimal Number thus, 17,1 18861. 


F. 4- To reduce Decimals into Geodeticals. If the Decimal be found in the Table, 7o reduce De- 

then the correſpondent Number, without further work, effects the defire : Burt if not, ——_— 
multiply the Decimal given by the denominate parts. contained-in- the Integer, and what 
exceeds the Prime Line ſhall bs the Number deſired, and ſhall be denominate accord- 
ing to the denomination of the Multiplyer. One Example will make all plain. As if Example. 
o,9875 be given, and it is deſired to know how much the ſame is in Engliſh Money : 
Then if I multiply by 20, the Shillings in one Pound, I find 19 exceed the Prime Line 
or Seperatrix, which ſhall be 19 Shillings, becauſe 20 the Multiplyer was Shillings, 
and the remaining Decimal 0,75, multiplyed by 1 2 the parts of one Shilling, the Pro- 
duct is 9, which ſhall be Pence, becauſe 1 2 Pence are the denominate parrs of a Shil- 
ling that were multiplyed by. But if I multiply the Decimal firſt given by 240, the 
Pence in one Pound, I find 237 exceed the Prime Line, which 237 ſhall be Pence be- 
cauſe the Multiplyer 240 was Pence. 


0,9875 ©, 9875 
| 20 240 
5. I9/7500 39\{5000 xx(9 d. 
I2 197|50 237('97 
Ls Oe VA x2 
I |$000 d.237|0000 
7 FOO — — 
A. g'0000 


— 


Many times in imperfect Decimals, when there is left in the place of Primes near 1; t» be din; 
another Integer, and upon a Diviſion almoſt the Diviſor is lefc remaining, another Unic wits Imperfe# 
is commonly taken for the ſame. And fo is done in many of the Tabellary Numbers Decimals. 
_ And when it happeneth may be done in all the Caſes of the Four Setjons of 
this Chapter. 

The Reductions of the firſt and ſecond Se&jons are alternate Profs of each other ; Proof of Re- 
and ſoare they of the third and fourth Se&jons. | dugion of De- 

'#: H A P, cimals; 


C 
<z 


nt ado and te bitra tort | | 
216 Indices added and fi. !rafied {I]. Part], 
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Indices Added and Subſtrafted. 


Addition and Q) O much in the Firſ# Chapter of this Third Book hath been faid of Ixdices, as may 
Subſtrattion be ſufficient to give a right underſtanding of them, that they are Numbers which 
F Indices. 5 their Name implyeth, do ſhew the number or diſtance of places any Number or 
Species to which they are annexed is from the Unit, and how many places ſuch Number 
or Species hath ; ſoas there needs no further explanation here. 
What ſhewed Addition of JTndices, diſcovers the number of places any Fai: or Product ſhould 
| fon Add- conſiſt of, and thereby conſequently ſheweth the true nature of the Product. 
What by theiy  SubſtraCtion of Jndices, declareth the true nature of any Quotient after Diviſion of 
Subſtrattion., Mixt Numbers, or Numbers of ſeveral diſtances from the Unit, 
Indices to be added will be either alike, that is, both Integers, or both Decimals; | 
or elſe unlike, that is, the one an Integer and the other a Decimal. 
Hhw added if If they be both alike, then add the Indices as Integers are added, and the ſumme 


| alike. ſhall be the /-dex of the ſame kind the added Indices were. | 
þ Examples. Examples. Integers. Decimals. 
| at BY 
| | : Totals 7 b aj (8) 
l How addedif Tf the Indices be unlike, then ſubſtract the Leſſer Number out of the Greater, the 
| | unlike. difference ſhall be the /ndex of the ſame kind with that Number which was the greateſt. 
j | Shranpier. Examples. Integers and Decimals. 
| | 


( | 
addends 4 7 Fr 8 (7) 


Index C8) 5 (5) remaining 


In both theſe Caſes the Operation and Reaſon thereof is fo plain they need no ex- 
planation. 
Indices to be ſubſtrated are to be placed one over the other, as the Numbers to 
PI =y belong ought ro be placed ; for it matters not though the uppermoſt be 
the leaſt. 
Theſe Indices alſo will be either alike or unlike. 
Hw ſu:flrat- If both the Indices be alike, take the difference for the Index deſired, and his nature 
ed if alize. is thus diſcerned : If the Subtrahend or Number to be ſubſtracted be the leaſt, the 
difference remaining ſhall be an Integer in Integers, and a Decimal in Decimals : But 
if the greateſt the contrary, to wit, in Integersa Decimal, and in Decimals an Integer. 


0-4 
' 


Examples, Examples. | Integers. | Decimals. 
5 4 [43 (4) 

Subtrahends 4. 5 (4) (5 

Remains I (1) (1) ” 


 Hew ſubſlra®- If the Indices be unlike, add them together, and take the ſumme, and as the upper 
ed if unlik?. Number from which Subſtraction is ro be made, ſo ſhall this Index be, whether In- 
| teger or Decimal. 


Examples. Integers and Decimals. 


: 33  & T4) (33) © 


Exanyples. | | 
$19) 
vremends (2) ' 2 (5) $5 (4) 4 & T3 


Index. 9 "193 9 1 I -£3) | 3 amounting; 
| In | 
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[In the Examples of SubſtraCtion, where the /naices are alike, the work: is plain ; 
for taking the difference between 4 and 5, the Remain 1 is the Index, which is either 
an Integer or a Decimal, according as the Number to be ſubſtracted was greater or 
efſer than the other. ft _—- _ 

And in the latter Examples the Addition of both the Indices make the remaining 
[adex denominate alwayes as-the higher 1ndex or Number from whigh Subſtraction is 
made. And the Reaſon of both is evident, for that the more is {ubſtracted the leſs of 

| neceſſity muſt remain ; and the lefſer Number either in Nature or Figure ſubſtracted, 
the greater will remain. | | | 0] 

| In theſe laſt Examples, c, or the place of the Unit, is ſeen to be accompted as the 

| Index of an Integer. 


uld 

of | 

| | CHAT -* 
S3 t 

ne | Addition of Decimals. 


THE variety of adding Decimals is occaſioned as the Numbers given to be added Decimal 
T are Simple or Compound. | . added. 

Simple whether Pure or Mixt, being orderly placed every one under his like Neno* 5;-yte. 
mination, are added as lntegers, - 


Examples. Pure. _ Mixt. * hanples: 
0,990625 —0,3875 352,7250 —51025 Adderids. | 
Simple 0,725000 —o1250 240,0375 —20,050 


I,715625 -—0,7125 $92,7625 —71,075 Totals. 


| —— 


| Compound Decimals are added by ſubſtrading, as in Integers, the Leſſer Number Compound. 
out of the Greater, and tothe Remain which:ſhall be the Total; ſubſcribe che ſign of 


n 


the Greater Number. 


Examples. Pure. Mixt. | = 
| 40,959 —0,950 +34,125 —344125 Addends. 
Compounds —o0,825 +0,825 — 3,959 + 3950 | 


Examples. 


| S—— 


+o,825 —0,825 +30175 —30,175, Totals, 


— 
® 


® 


If Compounds given to be added be many, let the Nuthbers of each ſign be added Compounds 
with their fellows, as Simple Decimals, and then the Totals, as Compounds. As if when many. 
34,125 —0,95, Were to be added with 1,45 —35, the + _ added with + and x, ,mle. 
— with —, the Totals are 35,575 —445, then taking the — from the +, the re- 
maining Total is 31,125. | | 


34125 —0,95 +359$75 Es 
TB LET. _ ' 
353575 —445 +31,125 


* Beſides the Proof of theſe works by SubſtraQtion, noted in the next Chapter, the Prof of De- 
truth may be brought to the Teſt by reducing your Decimals into Geodaticals, and cimal Addi- 
adding them in their order, the Totalsof both Operations will agree when-rightly done. ©92- 

ASin the laſt Example. | 


| Kkk Decinials. 
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Decimals Sub- 
ſtraFed. 
Simple, 


Examples. 


LY 


Compounds - 
when many. 


Example. 


Subſtraftion of Decimals. Lib. MI. PartT. 


Decimals. Geodzticals. 
6. 6% < bk S-2 
34,125 —0,95 34—02—06 lacking 00—19—00 or 33—03—06 
1,450 —3,50 1—o09g9—00 lacking 03—10—00 — 2—01—0g 
_——__— : 2 mm 
359575 —4245 35—11—06 wanting 04—09—00 3 l1—22—06 
— 4450 — 4—09—00 — 


+ 31,125 Correſpondents +3 1—02—06 Proof. 


CHAT. -Y, 
Subſtraftion of Decimals. 


HE variety in ſubſtracting Decimals, as well as their Addition, is according to 
the Simplicity or. Compoſition of the Numbers given to be ſubſtracted. 

Simple Decimals Pure or Mtxt, being orderly placed every Denomination under his 
like, are ſubſtrated by withdrawing the nether Number from the upper, as Integers 
borrowing 10, if be, and ſubſcribing the Remain, except the Subtrahend be the 
greateſt Number, then take the Lefler Number from the Greater, and change the 
Sign to the difference, 


Examples. Pure. Mixt. Fure, Mixt. 


Simple 22999925 35257250 0,725 —1725 
©0,725000 240,0375 0,950 —1,950 Subtrahends. 
0,265625 1 12,6875 —0,225 +0,225 Remains, 


— 


Compound Decimals having contrary Signs, for their Subſtraction require Addition ; 
ſo the Totals of the Numbers ſhall be the Remains ; to which is to be affixed the upper 
Numbers ſign, that is, the ſign of the Number from which Subſtraction is to be made. 


---0,950 —0,950 +0,125 —0,125 
—O,125 +0,125 —0,950 0,950 Subtrahends. 
i + 1,075 —1,075 1,075 —1,075 Remains. 
Compound | Mixt. | fn 
Þ+ 341125 = 34125 +—+ 32959 =— 3,950 
— 3-950 + 3-959 =—34z125 34,125 Subtrahends, 
[+ 38,075 —38,975 38,075 —238,075 Remains. 


—  — —_————_——————— __——_—_—_—_—_—_—_ 


If Compounds given to be ſybſtracted be many, let the Numbers of each fort be 
ſubſtracted as Simple Decimals, and then the Remains one from the other as Com- 
pounds. As if 3,5 —14,45 Were to be ſubſtracted from 22,475 —0 8, the + taken 
from the + leaves 18,975, and the — from the — leaves 0,65, and this Remain 
added to the other makes the Remain ar laſt +19,625- Otherwile if 1 take each — 
from the reſpective 4- to which they are joyned, the 2 Numbers will be 421,675 and 


| +2,05, and then Subſtraction made as in Integers, the Remain will be as before. 


Proof of 
Decimal 
Subſtratiog. 


The Proof of Addition is by Subſtraction, and of Subſtration by Addition alter- 
nately, as before in Integers and Geodzticals hath at large been ſeen, with this dif- 
ference only here, that Simple Decimals reſerve their Proof by the Simple Operations, 
andthe Compounds by the Compound Operations reſpectively : So as Addition of the 
Simple ſhall be proved by Simple Subſtraction, and Compound Addition by Compound 
SubſtraCtion, and accordingly SubſtraQtion Simple or Compound by the Simple or 
Campound Addition. 


Beſides 


& to 


* his 
Sers 
the 
the 


Chap, YI. Multiplication of Decimals. 


Eckdes this Proof, the truth of Decimal Subtraction as well as Addition may be 


proved by turning the Decimals into Geodzticals, and ſubſtraCting them in their order ; 
{o will the Kemains of borh Operations agree, if done aright, As inthe laſt Example, 


Decimals, __ Geodxticals, 
ED oo [5 £06--M8 & 35 
22,475 —0,80 22—09—06 wanting 0—16—0 or 21—13—6 
3,500 —1,45 Z3—-10—00 Wanting Il—O0g9—0 2—01—9 
Thus 18,975 +0,65 18—19—06 more O0—13—0 I 9—I 2—6 
0,65 + Oo—1 Z—O0 — —— CD —— 


19,625 Correſpondents 19—12—06 


Or  +22,475 +22—09—06 

— 0,800 — C—16—00 

+21,675 | +21=—r5of . 
Thus + 3,50 | + 3—10—00 

— 1,45 — I—0g—00 

+ 2,95 + 2—01—020 


O—— 


+1 9,625 Correſpondents +19—12—06 


CHAF. FL 


Multiplication of Decimals. 


THE varieties of multiplying Decimals are ſorted under the like double head of Decimals mu. 
tiplyed. 


Simple and Compound. 


219 


Multiplication of Simple Decimals is ſo ordered, that the Product may be procured Simple and 


complear or contracted, as occaſion ſhall require. 


To procure the Product compleac, multiply Number by Number, as in Integers, The Produ# 
and add the Decimal 7:dices of the Multiplicand and Multiplyer (or the Indices of the compleat.. 


Right Hand _— of them ) together, and the ſumme ſhall be the 1ndex of the Pro- 
duct, and the ſign thereof alwayes +. 


Examples. Pure. Mixt, 
0,9875 (4) — O!25 (3) —3625 (3) 13,625 (3) 
0.8875 (4)  — ors (3). — 25 (1) 14 79 2 
49375 (8) 628 (6) 18125 (4) 68125 (5) 
69125 250 7250 95375 
| 79000 — — 27250 
79000 | +0,003125 | +9,0625 13625 
0,87640625 Compleat Products. | | 173,71 $75 


C— 


> —_— _—— 


Nor only the Total Index of the Product by adding the Indices as aboveſaid is 
found, bur the true place in the Product of any two Numbers multiplyed may be had 
by adding the particular /ndices of the particular Faftores. As inthe laſt Example; if 
5.in the Multiplicand be multiplyed by 1 in the Multiplyer, to know of what place the 
Faitu or Produtt will be, or how far diſtant from Unity, and whether a Decimal or 
Integer ; the /ndex of 5 is (3), and the Index of x there is 1, added make the Total 
Index (2), and fo ſhall the Product 5 fall in the place of Decimal Seconds. Alfo the 
Product of 2 in the Multiplicand, whole J:aex is (2), multiplyed into 2 in the Multi- 
plyer, whoſe 1:dex is o, becauſe he ſtanderh in the Unics place, makes the Product 


Decimal Seconds, ſhewed by Addition of their /ndices as aforela@, : 
Sometime. 


Example. 
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Multiplication of Decimals. © Lib. 11]. Partl, 


Simple and the Sometime it happens that all the Figures of the Product need not be expreſſed, bur 


Produ# con- 
trated. 


Contraton 3 
WAYES. 

I. 
By Nepaires 
Bones. 


Example, 


| RE 
By: cutting off 
the Right 
Hand Figures. 


Example. 


| Zo 
By Mr. 


> Oughtred's 


retrograde 
way. 


only ſome of thoſe towards the Left Hand, becauſe thoſe towards the Right Hand are 
of ſmall value, and in many Operations inconſiderable, and fo the Product is contract- 
ed into a leſs number of places. 

To contra the Product proceed in one of theſe three wayes. 

Firſt, by Nepaires Bones, having ſer the Multiplicand on the Bones, and by the Jade 
of the Bones, having the ſeveral Products anſwering the Figures of the Multiplyer, 
take off each Bone ſo many Figures as will be ſufficient, having reſpect to the Tens 
that riſe on the next Right Hand Bore, and placing them orderly one under the other, 
add them into one Total Product. 

As if 321,125 were to be multiplyed by 43,25, where though there be 5 Decimal; 
in both the Fafores, yet needing but 3 in the Product, 1 Tabulate 321,125 0n the 
Bones, and take out the Multiplees, and in that appertaining to the multiplying 5, 
omit two places, and one place in the Multiplee of 2, and add the Reſidue in order, 
6 followeth. 


DEAARVAF1 
4 1,6 Al All AV 64225 - 321,125 
3 | /91/61/31/31/4\/5] 435233 —_ 
4 2 81/4] 4/8 S 16056.. _—_ _ 
5 PAPAPAPALA EL : —_ 
PA APAFAPARS A - 
7 145 LA ABA ARE 13888,656- 
8 124/F6\ 2 /8141/%| 
9 12,188,584) 


But Secondly, for that the whole Art of Arithmetick may be performed by the Pen, 
and many times the Boxes are not at hand, multiply all as Integers, and cur off from 
the particular Multiplees or Total Product, ſo many of the Right Hand Figures as are 
uſele(s, neſpeCting the Tens that rife in the next Right Hand File. And ſo the work 
of the former Example ſtands. | 


Thus, 321,125 Or thus, 321,125 

434325 43325 

16056125 16056 25 
$4225[0 64225j0 

963375 963375 
1284500 | 1284500 
RK 
13888,656 13888,656[25 


OT CIEY 


Thirdly, Mr. Wilkam Oughtred in his Clavss proceeds in a retrograde order thus ; If 
the Product be deſired Pure, thar is, to be wholly Integral without any Decimal Fra- 
tion, then place the Unity of the Multiplyer, .or the Lefſer Number, under the Unity 
of the Multiplicand, or Greater Number, and ſo the Integers in order under the De- 


cimals, and the Decimals under the Integers counterchanged. And if the Product be 


deſired Mixt, then place the Unity of- the leaſt Number under that Decimal which the 
Produtt is defired to be, And if the Product be defired leſs then Pure, by ſo much 


' remove the Units place of the Leſſer Number towards the Left Hand. And the Num- 


Example. 


bers thus placed, begin to multiply by each Figure of the leaſt Number or Mulciplyer 
at that Figure of the Multiplicand, or greateſt Number, which ſtands thereover, and 
the Products of the Left Hand Multiplyers let be ſet firſt, and fo the reſt in order by 
a Perpendicular Line. 

As for further inſtance in the former Example thus, I place 3 in the Lefſer Number 


| being in the place of Unity, under the place of Thirds, which is 5 in the Greater 


Number, 


p 
Ly 


art], 


d, but 
1nd are 
dntract- 


 Trdex 
1plyer 
e Tem 
Other, 


*c1mals 
on the 
ng 5, 
order, 
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Chap. VI: Multiplication of Decimals; | 


Number, and the other Numbers in order alternately, and then intag to multiply 
by 5 in the Lefſer wich 1 in the Greater Number which ſtands —- adding i the 
Article that will ariſe, if he be multiplyed by 2, the next Right Hand Figure in the 


Greater Number, I ſubſcribe 6 under the Units place in the Leſſer Number, atid {6 


proceed towards rhe Left Hand, and the like is done with the other Multiplyitig Fi- 
gures, fave becaule the laſt 4 hath no Figure over him, the Product ariſing by him 1s ſet 
one place diſtant from the Uniry towards the Left Hand : And the work thus; 


321,125 
52134 


16056 
64225 
963375| 
1284500 . 


—— 


13888,656 


——— 


And if the Product had been deſired purely Integral, or leſs than Pute, the Products 


would have been found thus by, 


The ſecond way. Mr. Oughtreds way. 
321,125 321,125 321,125 321,125 
43325 43225 _$2134 $2134 
16 05625 I cnxf-anas, 16 vs 
242250 _ 614.2250 64 6 
£53375 9613375 963 96 
128:;5 CO I 284.500 12845 1284 
13889, I 2$9| 13889 1339 
Pure, Leſs than Pure. Pure. Leſs than Pure. 


In all theſe is added more than really found in the Right Hand File, an Unit in the 4n Unit or 


hae” 


pure Products, and two Units in the others, reſpect had to the Tens, or almoſt Tens oy _ 
ana wny. 


ariſing from the Figures cut off, as is uſual in ſuch Caſes. 


Compound Decimals convert into Simple, if by Addition or SubſtraRtion they may, Compounds 


and then multiply them as before : Otherwiſe multiply every Number of the Multi- multiphed. 


plicand by every Number of the Multiplyer, beginning at the Left Hand, as in Geade: 
ticals, Book 2, Part 1, Chap. 5. Caſe 4, And for the Signs, when Numbers of like 
Signs, as + with +, or — with —, are multiplyed together, the Produtt ſhall be + ; 
but unlike Signs, as + with —, or — with +, ſhall make the Product —., 


Asif 5,9 —2,8 were to be multiplyed by 3,4 —1,2 , I either convert them into £,,,y7.. 


Simple by ſubſtrating the — our of the 4, and then multiply the Remains 3,1 by 
2,2; asart A, : Or otherwiſe multiply like Geodzticals, as at B, ; and by adding -- 
with +, and — with — in the Mulciplees, and then ſubftrafting the — from the +, 
the Product of both Operations are alike 6,82. 


a W 
+ 5,9 —28 +334 —1,2 $99 —2,8 
—2,0 —I,2 334 —12 | 
pig —_ — + 20,06 
+ 3,1 2,2 236 112 | + 3,36 
: 177 £ 84 | ; —_—_— 
331 | (t) _—_ +23,42 
S6 £2) 20,06 —9,52 —1 6,60 
62. 2 118 56 + 6,82 
62 59 28 - 
6,82 —7,08 +3436 
20,06 —16,60 +3,36 
Ll! : Moti 
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Proof of Deci=- Myltiplication of Decimals is proved by their Diviſion, as is mentioned in the next 

mal Multipli- Chaprer. But beſides that Proof, if the Decimals be turned into Geodzticals, and 

<qUon., enutiply ed, the Products of both "will correſpond when the work is without Error : 
As in the laſt — at A, 


' Decimals. Geodzticals. 
[. $, d. [. Ss d. [. $. 
$99 —2,8 Or 33,1 $—18—0 leſs 2—16—0 or 3—02 
3,4 —1,2 Or 2,2 3—08—0 leſs 1—04—0 or 2—o4 
G2 6—04. 
wit I2—;> 
6,82 Cotreſpondents 6—16 2 


hk PB 9 


Or if the Geodzticals be reduced into Shillings, and their reſults 62, and 44 mul- 
tiplyed, and then returned again into Pounds by 20 times 20, as in Multiplication of 
Geoderticals i in like Caſe before was taught, there will be obtained 6 /, 16 5s. + equiva- 
fent to 6,82, as before, 


Q 


ys or 62 20 £2128(s1 
2—4 Or 44 20 4 00 
ET apts 
248 400 © 2(1 
248 — 6516o( 16 fk 2. 
4 00 
2728 
CHAP. VIL 
Diviſion of Decimals. 


ſition of the given Numbers. 

my Decimals runs into a Bivity of dividing a Greater Number by a 
4 go Leſſer, or a Leſſer by a Greater. 
" In. the firſt Caſe, __ a Greater Number is to be divided by a Leſſer, divide 
A Greater by a Nuber Number as in 1 oy Kar to find the true 7-dex of the Quotient, ſub- 
Leſſer. the Iadices Decimal of the Diviſor from. the Dividend, or the Indices of the 
Right Hand Figures of themthe one from the other, and the Remain ſhall be the Index 
the Quotient, and the ſign thereof +. 


Decimals di- Tis rieties x dividing Decimals are ordered according to the Simplicity or 
vided. 
iviſion of Simple 


Examples in Pure Decimals. 


Examples in To divide 0,87640625 by 0,8875, the Quotient will be 9875, which ſhall be De- 
Pure. cimal Fourths, becauſe the /zdex of the Dividend is (8), from which (4) the Ingex of 

| the Diviſor ſubſtrated, the Remain is (4) | 

So —0,003125 divided by —o,1 25, fhall make the Quotient Decimal Thirds ; 

for (3) the 1:dex of the Diviſor ſubſtratted from (6) the 1ndexof the Dividend leaves 


(3) remaining, 
Units place ſupplyed by | Places ſupplyed by 
WW (4) a Cypher. (3) Cyphers. 
| p640675( 9875, A T5 2 SCA or 0,025+ 
naex 4 the Dividend, — x25 
"18s * ka the Daviſor. fA25 oF 
2 275 —— : ———_— 
8875 (4) 1udex of the Quotient. (3) 


Examples 


rt I, 


- next 
» and 
rror : 


mutl- 
on of 
utya- 


1b- 
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Examples in Mixt Decimals. 


AS 17371875 divided by 13,625, the Quotient 1 275, (hall be12,75; fot by ſilp- Examples ir 
tracting (3) the Decimal /zdex of the Diviſor from (5) the Decal Index of the 1*t- 
Bividend, the Remain is (2). 

Alſoif 758 Yards of Cloth coſt 2g41. 5s. , or in Decimals 284,250, and the one 
be divided by the other, the Quotient will be 375, which by ſ{ubſtracting o, the Index 
of 758, from (3) the Index of the Dividend, will be found Decimal 1hirds, or 7 s. 
6 4. for the price of one Yard. ; 

Likewite if 77448,288 be divided by 0,2864, the Quotient ſhall be 27042, and 
by tubſtracting the [dex (4) of the Diviſor from (3 ) the Index of the Dividend, the 
Remain 1 ſhews the J:dex of the Right Hand Quotient Figure to be removed one place 
diſtant from che Unit towards the Left Hand, and therefore Cyphers are placed to fill 
up the void places. 


68 
mw, © we, 0 aw. 3 
27374875 12,75 204 2591 375 77448,288[ 270420,0 
— (5) "758 ©) ge (3) 
SS - - 98 » a A 

x3,625 (2) (3) _ I 

3200: 


The ſecond Caſe, where a Leſſer Number is to be divided by a Greater, trebly 2. 
branches it ſelf, As firſt by ſupplying the defect of the Dividend with Cyphers. Se- A Leſſer by 2 
condly, by contracting the Diviſor. Thirdly, by both. So as in Multiplication a Pro- ©**"> 3 
duct may be contracted, in Diviſion a Quotient may be increaſed negatively, as far as 
ſhall be needful, and is lometime preg to divide by an Irrational or Infinite Number. 

Firſt Branch, adjoyn to the Right Hand of the Dividend as many G phers ag ſhall ny 
be requiſite, and divide as before (accompting the Judex of the Divi end, ay it now By adjyning 
ſtands with the Cyphers adjoyned) and ſeparate the Integers, if any, from the Deci- ©2hers- 
mals, or ſupply the void prom with Cyphers, and the work is done. » 

ASif 21 1. were to be divided —_ 24 Men, I adjoyn goo (which are as many as "IP 
need here) to 21, and divide by 24, the Quotient is $75, and by cubſira ton of the a 
Indices appears to be (3) for each Mans Share, which reduced into Godzticals is 


175. 64, I 


AX 
[JR (3) 
(3) zr,008( 875 » Or.0,875, 
O 24 | : 
— 2+ 
(3) 24 


Second Branch in dividing by the Bbzes, ſuppoſerh Cyphers to be adjoyned as be. _:. 
fore, but otherwiſe takerh as many of the diviſing Figures to the Left Hand as are ſuf. By comtra#ing 
ficient for the firſt Diviſor, and divideth the given Number thereby, then for every '** Piviſr. 
particular ſubſequent Divilion leſſen the Divifor, cutting off from the Right Hand of 
the Diviſor each time one Figure, having reſpect to the Tens ariſing in the next Right 


Hand place (as was taught before in Mulriplication) and ſo proceed in the Diviſion till a 


Quotient be gotten as large as is deſired. - | 
| As to divide 467023 by 357:09264, the firſt Divilor is bus g5g90934 the next Etonyle, 
35709, &c. a9 is plain by the work ic felf ſybſeribed, and fo the Quotient 330785 


hegative. | | FE i 
FAF Multiplees: - 
| # 39Z ; 39709264. 
Diviſor X@9 939 ,, Quotient 587031 : / 
357+09264-+ )467 223 130785 ——— —wm—rmmnmm_ 
$64 *+6 357>9F3 3597993 
F399 _ LOJE27 
33749 OI90 
357 2500 
3s 2386 


F | 17 Third 


f ' ll; = 
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W408! Wit, WEE Third Branch both adjoyneth Cyphers, and contraReth the Diviſor, as aforeſaid. 
{ "05 4 oe As if 34 were to be divided by 4,326481, and 5 Decimals only required in the 


Quotient : After 5 Cyphers are adjoyned to 34, I cut off 1 from the Diviſor, and gi. 
vide firſt by 4,33648, and then by 4,3264, &c. The reſt of the work needs no 


further Explanation. 
X98 
36 
252 Mulctiplees. 
F7X3 
25.345 ; 42326481 
Diviſor 3 7x463 , Quotient 858587 
4,326481 )34,2222e( 7,85858 
* nheee © 4132648 3928537 
413264 346118 
4,326 21632 
[1], 8 | 413% 3461 
{40 ap - 


Some in the Diviſions of this and the ſecond Branch, uſe not to ſubſcribe the Divi- 
ſor as above, but in ſtead thereof the Multiplees, and ſo make SubſtraCtion, applying 
the Diviſor in a Looſe Paper, as was ſhewed in the Firſt Book, among the varieties of 
Diviſion of Jztegers. | 

Compounds Compound Decimals convert into Simple, by Addition or SubſtraQtion, if they may, 

divided, and then divide them as before. Otherwiſe divide the Numbers of the Dividend by 
the Numbers of the Diviſor, like the Diviſion of Geoderical:, in the Third and Fourth 
Caſes, Book 2. Part 1. Chap, 6. as they happen. The 1ndex of the Quorienary Num- | 
bers are got as above. And the ſigns that are like give +, and unlike —, as in the | 
precedent Chapter of Multiplication. 

Example. As if 20,06 —$6,60 43,36 were to be divided by 3,4 —1,2, being turned into 
Simple Decimals they are 6,82 and 2,2, and Diviſion ended as at A. the Quotient is 
3,1. If otherwiſe, divided as Geodzticals art B. after 34, gotten by the firſt letting | 
down of the Diviſor, and the Diviſor multiplyed thereby, the ProduQtis 2c,06 —9,52, þ 
which ſubſtracted from the Dividend leaves —7,08 +3,36, which is the Product of * 
—12 the next Quotient Figures multiplyed into the Divilor. 


A. , B. 
+ 20,06 + 3,4 (1) — 728 
3,36 —1,2 z + 5,9 —2,8 J29,96 —x6,69 --3,36{ 3,4 —12 


(2) 6,82( 3,1 —1I,2 + 3,4 29,96 — 9,52 
+ 23,42 +2,2 (1) 2,2 DO Worn man — 7,98 3,36 


—16,60 — 2: 236 112 
(1) 1779 B84 
+ 6,82 
20,06 —9,52 
118 56 
$9 28 
—7,08+3,36 


— — 


' Proof of Deci- Diviſion-of Deciraals is to be proved by Multiplication, as Multiplication by Diviſion 
mal Diviſion. CIS: ſo as the Simple Multiplication of Decimals ſhall be proved by their 
Simple Diviſion, and Compound by Compound accordingly, and on the contrary their 
Diviſion by their Multiplication. | 
Alfo thoſe' Diviſions that fer down the Multiplees of the Diviſors underneath to ſub- 
ſtrat, may be proved by Addition of thoſe Multiplees, which will with the Remains, F 
if any, return the Dividend. As in the laſt Example at 3B. like Geodeticals of the | 
fourth Caſe before noted, and the Diviſions of the ſecond and third Brarches in this 
Chapter, thus to be placed. 


Second 


rt], Chap. V [IT. Figuration of Decimals. 238 
id. Second Branch. Third Branch. 
n the (0 Remain added. (1 
id di. 17 35 
ds no 286 216 
2500 3461 
COOOO 21632 
107127 346118 
357093 3028537 
467023 Dividend returned, 34400000 
And beſides this let the Decimals be turned into Geodzticals, and accordingly divi- 
ded, and the Quotients of both works, when done without Error, will clearly cor- 
reſpond. As in the laſt Example art A. 
Decimals, Geodzticals, 4 
ry - i $X6. «6 © £ 
6,82 Dividend. 6—16 4 mo, 6—X26 7 1 3-—2 
2,2 Divilor. 2—4. 2 2 ene 
Jivi- 3,1 Quotient. Z—2 G—1Z 
ying 6—12 4 z*, or abbreviated 3. 
$ of 4—20 
nay, Or if the Geodzticals be all reduced into Snillings, then muſt 1 365 s. be divided by 
| by 44 5. the Quotient of which Diviſion will be 3 /. and the 4. left if reduced into an 
urth Improper Fraction multiplyed by 20, and as a Fraction divided by 44, the Quotient 
um: will be 2 5, as before. | 
the | 
into 
eis | CHAT. FH 
ing | 
_ Firuration of Decimals, 
O produce Figurate Decimals hath no difficulty therein ; for by multiplying any Figurate 
Decimal <imple or Compound into it ſelf, the Square Decimal is produced. And Decimals pr2+ 
the Square multiplyed by the Root, produceth the Cube, &c. as Figural Numbers anced. 
1,2 before in the Second Part of the Second Book, were declared to be commonly produced. 
And becauſe the ſame is done by Multiplication, the Indices of ſuch Figurated Deci- 
mals are found by adding together the Indices of both the Factors, and the ſigns of the 
Product known, as in Multiplication of Decimals before was ſhewed, 
Examples, Pure . FMixt, des: 
Simple $ —— 2 Compound, EE 
(2) 0,15 Root 1,2 —O Root 
(2) O,IS Ty. Ron 
FE 24. 10 
075 
o15 a - 
| . 1,44 —60 
sf _ OO 
— — — 1,44  —I1,20 +225 Square 
= O1125 1,2 —Oz5 - 
bh. pans 288 240 5O 
IS, | (6) 0,003375 Cube Ra Is = 
he -| A 11728 —1440 -|300 
1S ; &c. — 720 +600 — 125 
| 1,723 —2,160 +,900 —z,125 Cube 


d : &c. 
| M m m If 
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Coinpound may 1f the Compound Decimal be turned into a Simple, and Figurated accordingly, and 

- -—— ug n'9 the Number produced compared with the Product of the Compound, they will agree 
cimal, by ſubſtracting the 5' which is lacking our of the 1,2 affirmative, the remain- 
ing Root is 7, whoſe Square is 49, and Cube 343. And ſo the ſumme of the Com- 
pound Square and Cube Decimal thereof appears by adding + to -j-, and — to —, 
and then deducting the — out of the + thus ; 


+ 1,2 + 1,44 +1,728 —2,160 
— + 425 + 900 — 125 
7 Root, + 1,69 +2,628 —2,285 
49 Square, —1,20 
2343 Cube. +,343 Cube. 


+ 4349 Square. 


Roots of Sim- To extract the Root of a Decimal, if it be Simple, and the Decimal Denomina. 
ple Decimals tjon to the Right Hand be iuch as witl be parted by 2 for the Square, 3 for the Cube, 
hw extrafied 2, then prick the Number, and extract the Root according to the Quantity deſired, 
+140 gng as before Book 2. Part 2, Chap 3. And to find the Index of the Root do thus : For 
parted. the Square take half the Jndex of each pricked Figure, for the Index of the ſeveral 
Figures of the Roor. For the Cube rake + part of the Index of the pricked Figures. 
For the Biquadrate take 4 parc, &&c. 
Example in the AS in extracting the $quare Root of 0,0225, the Root will be found 15, which is 
SqUArE. 0,15, becauſe half the /rzdex of the pricked 2 being Seconds in the Square ſhall be 
Primes in the Root, and half the /zdex of 5 in the Square being (4) in the Root, ſhall 


be Seconds 
Examplein the S$o in extracting the Cnbe Root of 0,003375, the Index of the pricked 3 in the 
Cube. Cube —_ Thirds, ſhali be Primes in the Root. And the Index of 5 in the Cube be- 
ing (6), ſhalt make the [:dex of 5 in the Root (2), which is the third part of (6). 
x(4) (2) 2 (6) (2) 
Square 225 ( I5 Root. Cube 3 375 ſ 15 Root. 
2 + \ 
IO; Iy 3 
25 T5: 
I25 
225 | 
OI 33.75 


[hen the If the Decimal Denomination of the Simple Decimal, whoſe Root you would ex- 


Index will not traCt, will not be parted as above, then adjoyn a Cypher or more to the given Num- 


be parted. her to make the Index fo diviſible, and then extract the Root as before. 

Example in the AS if the Square Root were deſired of 0,0015129, becauſe (7), the Index of g, 

Square. cannot be halfed, I adjoyn a w/ ag or 3,5, or more Cyphers proportionably, and 

| extracting the Root with 1 Cypher the Root ſhall be (4), with 3 Cyphers 5, &c, ac- 

cording to the Cyphers adjoyned. 

Example in the Alſo if the Cube Root be deſired of 0,01 860867, becauſe (8) the Index of 7, can- 

Cube. not be divided by 3, I adjoyn a Cypher, or 4,7, or more Cyphers. But if the given 
Number had been 0,1 860867, then the /-dex of 7 being (7), 1 muſt adjoyn 2 Cy- 
phers to make the 7:dex diviſible by 3, and fo increaſe the Cyphers. proportionably to 
the Quantity of the Number given ; for that the more Cyphers being adjoyned the 
9: or the m_ will the Root be, as before in.the Third Chapter of Book 2. Part 2. 
9. 6. Was IneWn., Eo 


in ſumme when the Operation is right. As if 1,2 —9,5 be turned into a Simple De- -f 
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| 20 
x,208 | x298| 104. 
568|/46 Root 0932926 Root 2932926|55 1 Root. 
AR | (4) ” p | (3) - . 2 . (4) 
(8) 25.290 | _388. (9) OO 264. (t2) 28608672000( 2649 
$71 : 1 Ss 3 3-4 
544 : 9576 : 9576 
_ 6144. 832744. 823744 
Remain 746 Remain 208926 1888214.49 
CORER Remain 20104551 
151290 Square 1 8608670 Cube 


18608670000 Cube. 


| O— 


To extra& the Root of a Compound Decimal ; out of the Lefr Hand Number ex- Roots of Com- 
tract the Root of the Quantity deſired, and then by your Diviſor enquire for another pound Deci- 
Quotient Figure, and {fo proceed according to the inſtructions before given for Extra- mals extrazes. 
Aion of Roots. 

As to extract the Square Root of 1,44 —1,20+,25, the Square of 1,44 is 1,2 Exampl* in the 
which doubled is 2,4, the Divifor, by which 1,20 divided yieldeth 5 in the Quotienc, Square- 
which ſhall be —, becaule the ſign of 1,20 was —, and of 1,2 the Diviſor was +, 
and the /:dex of 5 ſhall be Primes ; then the Square of 5 is 25, which ſubſtracted 
leaves © ; and the Root is 1,2 —0,5. 

Likewite to extract the Cube Root of 1,723 —2,160 +,900 —,125, the Cube of Example in thi 
1,7281s 1.2, the Divilor is 4,32, by which 2,160 divided giveth in the Quotient 5, Cube. 
which ſhall be —, becauſe the Signs were unlike, and the Index Primes ; then the 
Square of —0,5, which is -j-2,5, multiplyed into -1-3,6, the triple of 1,2, makes 
--,voo for the next Subſtraftion. And laſtly, the Cube of —o,5 is +o,1 25, which 

| {ubſtracted leaves o. 


Square. Cube. ” 
= Root. h , Root. 
+,44—2,20 4,25 | 1.2 —05 £1,728 —2,160 +,909—125 | 1,2 —0,5 


| "- I 


. & 1 
F-* : 
4 +244 +25 12: +432 +,900 —,125 


Decimal Figurals like others prove their Production by ExtraQtion, and Extraction Prof of 
by Production. Moreover if che Compound Decimals be turned into Simple, the Decimal Figy- 
ExtraQtions of their Roors, when the Operations are right, by comparing together will 74t10n- 


be found to agree. 


Square. Cube. 
-|-1,44 —1320 +25 3-1,728 —2,160 4,900 —,125 
+0D,25 + 990 — 125 
41,69 +2,628 —2,285 
— 520 
| | 4. ,49 Root 7 = 1,2 —5 343 Roor 7 = 1,2 —,5 
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HE ſecond ſort of Numbers ſpecially Contract are Aſtronomicals, ſome- Aſtronomical: 
time called Aſtronomical Frattions, and other while Geodeticals of Time #** next fort of 
and Motion, which indeed they are ; but having ſome Operations more #7975 /pe- 
, b ctally Contratt. 
k peculiarto them, with other Contra& Numbers, then common to other 1 cated. 
Fractions, I reſerved the handling of them to this place. 


Time is meaſured by Years, Dayes, Hours, &c, And the Ccaleſtial Motions by Time and Mo- 
Circles, Signs, Degrees, Cc. tion how mea- 
Annus, or a Year, was by the Ezyprians in their Hieroglyphicks, emblem'd out by a _ 
S ad, : ear how cal- 
Snakg biting her Tail in her Mouth, and from Angus therefore ſome conceive proceeded |, , 4 £m. 
Annu ; buc others, and more truly, from Annals, a Ring or a Circle, which returns blemed. 
apain into ir ſelf. | Annus, whence 
Neither che beginning of the Year, nor the length thereof, hath had the hap alwayes = mwah 
in all Nations to bealike ; nor is the former yet with us in England identified. For ST 
the Common.-{ty begin the Year the Firſt Day of Fanuary, the Lawyers the Five and Year. 
CI Day of March, and the Aſtronomers when the Sun enters the firſt Scruple 
of A-1es. 
The lengrh of the Year is now generally agreed to be that ſpace of Time in which Length of the 
the Sun is runnirg his courle through the Zodiack, beginning at the firſt point of Aries, Ya": 
until his revolution or return cthither again. ; ; 
This ſpace of Time is divided into Twelve parts, called Moneths, but very un- O_ dt- 
equally in our Calencars or *Imanacks, 7 of them having 31 Dayes, 4 but 30, and aw RR 
one but 28, Vore eveoly ordered by Fuliz: Ceſar, as ſome ſay, but diſtorted in Ho- ,1ec4ual, and by 
nour of Arg:/#z::. ro equalthe Dayes in the Moneths bearing their Names. _ whom ſa made: 
Some think the Year ar firſt was, or oughr to be divided by the courſe of the Moon, Moneth 
who gave being ro the Name Aorerh : And by the Law of England, a Moneth is but whence the 
28 Dayes, agreeing to the viſibility of the oor, there being ſome time for her both of 
before and after Conjuution with th2 Sur to be hidden under his Beams or Rayes, But j,erhe. 
neither hath this afforded a Baſis for the exact limitation of a Moneth ; fince beſides apparition 
the time of the 4700-25 viſiblity, called the Apparition Moneth, and the time when moſt Moneth. 
proper to adminiſter Phyſick,, cailed the edicinal Moneth, containing 26 Dayes, 12 —_—g 
Hours, according to Johannes de Sacra Boſco : There is the . Periodical Moneth, and ponett 
the Synodical itonech ; the former of which called alfo the Moneth of Paragration, is 1ynet) E- 
the ſpace in which ſhe makes her Revolution, ard returns to the place ſhe made her Parazration. 
laſt & with ©, and the larter called by ſome the Moneth of Conſecation, the whole Synodical or 
{pace from her laſt Conjunction with the Sr, unto her next - Both which by reaſon of _— E 
the ſometime ſwifr, and ſometime ſlow Motion of both Luminaries, take up more or PTR 
leſs time accordingly, then can be compriſed in any preciſe Number of Dayes without "I 
ae 5p . me length of 
furpluſage. The Periodical containing 27 Dayes, 7 Hours, 43 Minutes, 7 Seconds ,,. p.cj-qicat 
and the Synodical 29 Dayes, 12 Hours, 44 Minutes, 4 Seconds, by common Com- .n $;nodicat 
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Pecaule of theſe differences abour the Voneth, ſome omit them amons the certain 
[enominatioas, others in their Operations accomprt 30 Dayes to a Moneth, whict tune 
conceive tobe the Old-Accompr of the Jews; for comparing Ger. 7. 11. with Gez, $, 
3,4 the ſpace from the teve:neenth day of the {econd \oneth, to: the ſeventeenth day 
of the {eventh Moneth, 1s reckoned 159 Dayes, which being 5 Moneths, allowes 39 
Payes for every Monech, And others ute neither chem nor the Calendar Moneths 
ut the Legal Moneth of 23 Dayes, as aforetaid, which divided into 4 parts called 
\WVeeks, makes every Week 7 Dayes, and by this accomp: 13 Moneths in the Year. 

T he Year then for certainty is ſubdivided intro Dayes, and containeth commonly 365 
Dayes, and almoſt 6 Hours, bur the true Tropical Year by lace Writers is not above 
355 Dayes, 5 Hours, 49 Minutes, 4 Seconds and 21 Thirds ; for which odd time in 
Arithmerick,, 6 Hours is uſually taken, which in every Fourth Year called Z;//: xt;! or 
Leap-Year, maketh another Day, and 1t is added to the end of the Moneth of Fe- 
br:ary, which then hath 2y Dayes, or clle in the Common Years but 2$ ; to hath the 
Leap Year 366 Dayes. : 

Dies, or a Day Natural, is in Aſ?-ozomers accomprt that ſpace of Tirne run out while 
the Sz paſſeth from che 37cz1dtz7., ere he can come thither again, and 1s divided into 
24 equal parts callz4 Hours, and comprehendeth boch Day and Night Bur a Day 
Artificial is ſometime limited between © and ©, or $7 Riſing and S7 Setting, or roa 
quantiry of Hours, as a W orking-Day 12 Hours, from 6 ar Morning till 6 at Night, 

Every of theſe Hours is divided into 60 parts, called Minutes, and every Minute 
into 60 leſſer diviſions, called Seconds; every Second into 60 T hirds, and fo lower 
inco Fourchs, Fifchs, Sixths, &c. by 60. 

Touching Motion, it is to be remembred, That the Circumference of the Feavens, 
as alſo every Circle, is parted into 360 diviſions, called Degrees or Grades from the 
Latin Gradzs, 3o of which make one Sign, 1o 12 Signs make the Circle ; for 12 times 
30 is 360, anſ{werable ro the diviſion of Time into 3o Dayes for a Moneth, and 12 
Moneths to the Year. 

Every Degree contains in Longitude or Length 60 Minutes, which are not to be 
taken for Minutes of Time, but Minutes of Mealure, called alſo Scruples, and lome- 
time Primes. Every of theſe Minutes of Meaſure in the Heavens 1» generally ac- 
compred to anſwer to one Mile on the Earth. Nevertheleſs Mr. Gn9hircd in his Cir- 
cles of Proportion is of Opinion, that one Degree or 60 Minures an{wer more truly to 
664 Miles. 

Theſe Minutes, as well as Minutes of Time, are i. hdivi1-4 {ito 55 Seconds, the 
Second into 60 Thirds, and to into Fourths, Fifths, Sixths, &c. of which co lefler are 
comprehended in one of the next greater. 

T hat an exact Meaſure both of Time and Motion might be had, the Antients have 
thought fit to divide one Hour of Time, and one Degree of Motion into 60, and fo 
downwards, unto very {mall ſubdiviſions, as aforetaid. toratmuch as atwayes an 
whole Year, Moneth or Day, &c. is not the ſubject of the Queſtion, neither the mo- 
ving of the Celeſtial Bodies to be alwayes meaſured by whole Circles, Signs, Degrees, 
&c, bur ſometimes Parts or Fractures of the whole are uſeful. And the rather have 
they choſen 60 for the Integer or Denominator, becauſe ir is a Number that may re- 
ceive more equal diviſions than any Number under 100; for it may be parted by 2; 3, 
4 5» 6, 1O, 12, 15,20, and 3c. 

The Denomimator 60 being certainly known 1s alway omitted, as the Decimal De- 
nominators are, and the given Numerators only uſed. And as in Decimals the Num- 
bers exceeding the Units place to the Left Hand paſs for Imtegers ; to thele. Never- 
theleſs here ſeems to be ſome difference in that beyond the Units place to the Left Hand 
(1 Day in Time, and 1 Degree in Motion being generally accompred the Integers) here 
are FraCtions beſides thoſe at the Right Hand, as Signs in Motion, and Moneths in Ope- 
rations of Time; for the utmoſt Integer or greateſt Geodztical of Time is the whole 
Year, and of Motion the whole Circle, notwithſtanding although fomerime between 
the Unit and urmoſt Integer ſuch Fractions be found, yer their Denominators being cer- 
rain they are omitted, and accompred as Intepers, 

Becauſe the uſe of theſe Diviſions is moſt converfant about Aſ?romomy , they are 
called Aſtronomicals, or Aſtronomical Frattions : Some Writers call them Phyfical 
Frattions, and with Alphoxſiu divide the Circle into 6 diviſions, and then one Sign £00- 


raineth 60 Degrees, and the other diviſions are as before, which is certainly che moſt 
'expedient way for Multiplication and Diviſion ; but Aſtronomers in all their Calculations 


generally referve the Sign.of 30 Degrees, and accordingly reckon all the Aſpects both 
Old and New. Smiſter and Dexter. 
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O14 Alpects New 
RE an os ; oa Fu” ING, 
Names. © Marks. Signs. Degrees. Names, Marks. Signs. Degrees. 
Sextile | 2 60 Semtlextile-——- gg gp V1 } pen 
Quartile--——t——36 .. 4 90 Semiquintle— 9. 1+ .36 
Trine- 5 4 120 Semiquartile — 1+ ou 
Oppoſition—&——6 ) 1380 Quintile— —8,00 0-221 _ 
Selquiquintile—Fq op 9-33 s wo 
Selquiquadrate- x 4 135 
Byquintile Bq.or 9-47 144 
Quincunx Vc.or © -5 | l 150 


Late Writers generally uie two kinds of Names or Denominations, the one called 
Sexeze'e, and the other Sexageſime, both from the Latin 1mporting Sixties, becauſe of 
the general [Jenominator 60. 

>cx2gene are the collection of Degrees all under 60, ſtanding in the place of the 
Uni, and having a Gypaer to their 12dex, then by Collection all above 60, and under 
3609, fall in Sexagere primis, and have 1 for their Index; 2 is the Index of Sexagens 
Seconds, 3 of Sexagene Thirds, and foof other Numbers reſpeQting Motion. 

The Collection of Dayes under 60, reſembling the former ſtand in the place of the 
Unit, and all above 5o, and under 3600, poſſels the {econd place from rhe Unir to the 
Left Hand, and are called Sexagene Primes, and 60 times 6& Dayes, which is almoſt 
10 Years, make one Sexagene Second, and 1o they are marſhalled to Thirds and 
Fourths, &c. And that Hours may yield the place of Unity to Dayes, they are to be 
reduced to Minutesof a Day, as in the next Chapter, Nevertheleſs where there are 
no dexagene, Hours may keep the place of Unity wichour Reduction. 

Sexageſime, both of Motien and J1me, are ſet on the Right Hand of their Integers 
(Degrees or Daves) like the Decimals on theirs, and are to the Sexagene, as Decimals 
ro their Integers, and are the diviſion of Minutes, Seconds, Thirds, &c, by 60, as 
atorelaid like the Decimals by Tens | 

both the Sexagene and Sevagifime are marked with exponent Indices, as the Deci- 


+ mals are, which accordingly thew the power of the Numerator either affirmatively or 


negatively, thar is, either above or below the Unit. 
* » , - £ . , cindy $ vob Tr i. * . 
hele /ndices are found differently expreſſed, and ſometime the one, and ſometime 
the other Form are uted, which tis not atall material whether. £ 


Sexagena's. Sexazeſima's. 
Thus. FRE 6.4 4 3 2 t © (Na) mmnag } Common with 
*L@c. 64% 4 32.1 © T7 2 3 73 + © 66 emmy 
or | 
2 vj HT EO. \ , WM "mn 7: 
|; OY Cc. ©) = to 


Fc,ns ny n4nz3zz2el oo ! vv w ww » v ef Aﬀronomicals 


So if 1 fee this Number 3», 1%, t2, 15 295, 18, 10”, 12”, I readit thus, 3 Sex- 
agene Fhirds, 1 Sex4gene Second, 12 Sexagene Ptirhes, t5 Dayes, 16 Minutes or 
Primes, 10 Seconds, and t2 Thirds of a Day ; and fo of others. 

Moreover if the Signs + and — be nfed, ler the Aftronomicats be counted Com- 
pound, bur if not Simple. 

If any intermediate Denontmattons tn Numbers given be omicted, let the places be 
{\upplyed with Cyphers, as 2» and 2', thus, 2», &, o®, 12. 


CHRAF I 
Reduttion of Aſtronomicals. 
mm called alio Converſion of Aſtronomicals, is threefold, v;-, 
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the firit tort terveth either to turn Common Signs into Plyſical, and Years or 
Nonechs turo 4exarenaes, Of the contrary. 

Fo turn Common Signs into Phyſical, half thera, or reduce Geodzrically by 3g, 
the Signs into Degrees, and add the odd Degrees (if any) to them, then divide by 69, 
what Legrees remain place in the Units place, and the Numbers in the Quotient, if 
under 60, are Yhyfical Signs, and to be let in the place of Sexagene Primes ; if above 
60, divide the Guotient again by 60, aad place the Remainers as Sexagene Frimes, and 
the Quotient of this Hiviſion for Sexageze Seconds, Cc. 

On the contrary to turn Phyſical Signs into Common, or Scxagene of Motion into 
Circles and 5ign> ; double or mulciply the Phyſical Signs by 2. or reduce Geodzrtically 
all rhe <ex2g7;.c inro Degrees, multiplying by 60, and then divide the ſumme by 29, 
and the Quotient, if under 12, ſhall be Signs ; if above 12, divide by 12, and the 
Quotient of this Diviſion ſhall be Circles. 

As if g Signs, 12 Degrees, be given to be converted into Phylical, reduced into De- 
grees they are 282, which divided by 60, gives 4 Phyſical Signs or Sexagene Primes, 
and 42 Degrees to be ſet in the place of Unity ; which if on the contrary had been 
given to have been turned into Common Signs, the 4 Signs mulciplyed by 60, make 
240, to which the 42 Degrees added make 282 Degrees, which divided by 3o gives 9 
Signs in the Quotient, and 12 Degrees remaining. 


Common Signs. Degrees. Degrees. Signs Phyſical. 


& I2 [ 4 \ ©) 
30 2812(4 4——42 
60 60 
270 
I2 Degrees. Signs Common. 240 
I 42 
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39. 282 


To turn Years or Moneths into Sexagene, reduce all Geodzticaily into Dayes ac- 
compting in, as in Reduction of Geodzricals was obſerved, the Dayes ſupernumerary 
for the Leap-Years, andadding in alſo the odd Dayes given in the Number, if any be, 
then divide by 60, and fo Quotient afrer Quotient as far as you can, the Remain of 
the firſt Diviſion being Dayes is to be placed as Integers in the Units place, the other 
Remains and laſt Quotient in their places orderly to the Left Hand, as Sexagene Primes, 
Seconds, Thirds, &c. | 

On the contrary to turn Sexagene of Dayes into Years, multiply Geodxtically all 
the Sexagene into Dayes by 60, and then divide by the Dayes in one Year, and from 
the Remain ſubſtract the Dayes for the Leap-Years of the Quotienary Number, and 
the reſt of the Remain ſhall be the odd Dayes, which if occaſion be may be turned into 
Moneths by Diviſion with the Dayes of one Moneth. 

ASif 1000 Years, 20 Dayes, were to be converted into Sexagene, the Common 
Dayes in 1000 Years by Geodztical are found to be 365000, to which 2509 Dayes 
added, becauſe there are ſo many Leap-Years in 1000, and the 20 Dayes given allo 
added, make the Total 365270; then divided by 60, there is 1, 41%, 27", 50* 
that 1s, 1 Sexagene Third, 41 Sexagene Seconds, 27 Sexagene Primes, 50 Dayes ; 
which if on the contrary were to be turned into Years, after Reduction by 60, and 
divided by 365, the Quotient will be 1000, and from the Remain 250, if 250 Dayes 
be ſubſtracted for the Leap-Years, there will remain 20 odd Dayes, | 


Leap 1000 Years. vw vw R MN 
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woof 250 45 © he. [4 (« 60 
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365000 3652 7\0 S0&|7 To|1 60 
Years = A” 05> 6 © fs 41 
| IO] ww 365 | 270( 1008 


365270 Dayes. ws 355 250 
6060 ug 


Dayes. Years. 


The 


Part IT, Chap. 11. Reduthon of Aſtronomicals. 36] 834 
Years or The ſecond fort of ARronomical Reduction is to turn Aſtronomitals into Decimals, 2c 
| or Decimals into them, as Sexagere into Integers, and Sexageſime inte Decimals, or 1 4a I 
y by 30 the Contrary. F : : | « ET by: NS Decimal, 
is be WP] To turn Sexagene into Integers, or Decimals into Sexageſize, multiply continually or the contrary. 
orient, if by 6, every time removing the Seperatrix one place, but on the contrary to turn Inte- Sexagenz into 
if ah_ ers into Sexagene, or Sexageſime into Decimals, removing the Seperatrix, as before, INtegcrs, De- 
imes, and divide continually by 6, proceeding both wayes till you come to che Units place : For +0 und 
; Diviſion by 60 removeth the Seper az7ix one place rowards the Lefc Hand, and divi- © a 
tion into deth by 6 3 and Multiplication by 65, promoterh the Seperarrix one place towards the 
dztical] Right Hand, and mulciplyeth by 6 ; and fo the Cypher being cut off by the Seperarrix, 
" by K 6 the work is ſhorc and eafie. | | | | 
and the | Ocherwite by common Geodztical Reduction bring all the Circles and Signs, or Variety. 
; Sexazene thereof, into Degrees, alſo Years and Moneths, or Sexagene thereof, into 
into De- Dayes by Multiplication, and chem reſerve for the Integers; then reduce by Multipli- 
Prize cation with 60, all the Sexxageſime into the loweſt Denomination, and the laſt Product 
ad bam thereof adjoyning Cyphers if need be, divide by 60, Figurared to a Power of the Se- 
0. make cond, Third, Fourth, &c. Quantity, according to the Right Hand Denomination of 
gives , the Sexageſime, and the Quotient ſhall be the Decimals. And to convert Decimals 
given into the other, mulciply the Decimals as aforeſaid, and divide the Integers by 
their proper Denominators, 
As if 6», 30'\, 20?, 15', 45”, were to be reduced into Integers and Decimals ; by Example «f 
the firſt way I place them with the ſeperating Lines, as at A. and beginning at top, 99% 
multiply the 6» by 6, the 35 produced is ſublcribed under the upper Seperatrix, as at 
B, which with the 30) mulciplyed by 6, produceth 234, adjoyhed to the 20%, makes 
in all 23420 Integers, as at C, then beginning with the Sexageſime at bottom, I divide 
45” by 6, (ſuppoling 00 aczoyned) I 1uperſcribe over the lower Seperatrix the Quotient 
| 75, asa Decimal to 15, at Þ. Andlaſtly, I divide 1575 (with 2 Cyphers alſo ſup- 
| poled to be adjoyned ) and ſuperſcribe the Quotient 2625, as the Decimals deſired to 
| be adjoyned to the Integers ; and the whole work ſtands cortpleat at E. 
yes ac- {| A. B. C D. E. | 
merary | 6 I 6% ,- - 0% x& 
any be, | 30\ 36 36 36 36 
main of ; rs” 3O\, | ZO\, 30) | 30) h 
cm | a5 _ 230” 1 . 23420"; __ 23420" _ 6) 234202625 x6 
34 © os TR. os | aAy75_ 2 1188 
= all 45 «45 u45 6) 45 
rom 
r, and Where there are many Species, this is much the ſhorter and more ingenuous way ; 
2d into the other for the Integers hath had its like often exemplified in Geodzricals, as at F.; 
for the 15", 45”, after Reduction into 24 ot I adjoyn 0000, and divide by 3600, 
mmon which is the Square of 60, or the Power of the Second Quantity, the Number being ” 
Dayes and the Quotient is 2625 at G. So is the Number as before 23420,262 5- 
2n allo 
5 0? 5 vw 0 - - 11 . ( 4) 
ayes 3 6 30 20 15 45 Reducedis 23420,2625. 
D, and 60 60 
Dayes — — 1) 60 Root. x? 
. 360 900 W. 60 2298 (s) () 
30 45 — 9452900 (| 2625 07. 
F, — — (2) 3600 Square. 365 Oo 
390 '945” PTE 4 36 
60 — 36S 
36 
23400 
20 
| 23420 Integers. 


And if 23420,2625 were given to be converted into Aſtronomicals this way, I con- 
tinue Diviſion of 23420, and Multiplication of ,2625 by 60, and obtain my delire. 
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Sexagens, Sexapeſime. 
42625 
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But by the other way proceed, as before, by 6, to multiply the Decimals, and di- 
vide the Integers, cancelling, as ſome do, the Figures divided or multiplyed. 


Numbers placed. 6", Sexagens. 6% Sexagene. 
$ * | "3 
_390) 0 _390;o 
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ſire Fra . CDecimalsof a Day Re 
A = into, Hours and Decimals of an Hour & or the contrary. 
Decimals of a Day : 
Hours into 4 Mi autes of a Day oor the contrary. 
75 reduce De- To turn Degrees with or without Decimals annexed to them, into Decimals of a 


grees, &c. into Day, divide by 360, that is 6 x 60. And contrarily to turn Decimals of a Day into 
Decimals of a Degrees, multiply by 360, that is 6* 60. 
= le As to conyert 236,4.276 ** into Decimals of a Day, I firſt take the ſixth part of 
_ the Number, or divide by 6, and ſubſcribe, which is 39,4046, of which the 60" part 
is 0,65674.33 for the Decimals of a Day deſired. And if this Number had been given 
to procure _— aud Decimals of a Degree, I had multiplyed firſt by 60, and the 
Number ſuper{cribed mulciplyed again by 6, as at #, but by the common way, the 
one and the other is at 7. and K. with Cyphers adjoyned, as needful, in the Diviſion at 
1, and ſupply for the defect of the Decimal at X, making the 5585), to be 6'4), or 
accompting them ſo, as moſt uſual in Imperfect Decimals. 


Diviſors. H. UF I. K. 
6) 236, 4276 _ Multiplyers. EE ZEXx|1 096567433 
60) 3914946 x & 20 265222 | (7) 369 

016567433 X60 236,427620|o| 6567433 NOT Nene 
36 of 
OEM 19702299 
O 
SR oy 236 427588 
(7) 36 FEY 
36 
36 


To reduce De=» To turn Degrees with or without Decimals annexed to them, into Hours and Deci- 
grees, &c. into cimals of an Hour, divideby 15, thatis 3 x 5, And onthe contrary to turn them into 
-- wah of an Degrees, multiply-by 15, that is 3 * 5. 

_ 0Y As to convert the former Number of Degrees, and Decimals of a Degree 236,4276 
- into Hours, and Decimals.of an Hour, [I firſt divide by 3, and the Number 98,8092 
ſubſcribed, divide by 5, and the ſubſcribed 1 5,761 84, as at L. is the defire z which if 
given by Multiplication firſt by 5, and the Product ſuperſcribed myltiplyed by 3, 
would have produced 236,4276, as by Common Diviſion and Multiplication by 15, 

at 24. and N, appears. | 
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Diviſors. L. M. N 
3) 23614276 Nultiplyers, X (5) (5) 1576184 
q) 70,5092 *37 bes £ I5 WP 
IS 176184 X 53 236142760 \ 15,79184 — 
IF 78, 80920 
P 157|6184 
(5) 25 ————_ 
” XF 236,4.276 
—_— 5 — 
(5) x5 
| X5F 


To turn Hours with or without Decimals yo mma to gs into Decimals of a T7) reduce 
Vi x O, i Hours, &Cc. into 
jy Hg by 24, that is 4 * 6. And to turn them into the other, multiply by 24, EP 
As to convert the aforeſaid 15 Hours, and 76184 Decimals of an Hour into Deci- a ole 
mals of a Day, I firſt divide by 4, and ſubſcribe the Quotient 3,94046, the which I 
divide by 6, and the Number ſubſcribed is 0,6567433, the Decimals of a Day deſired 
asat O. Contrariwiſe, if thar ſame Number had been given, I would have multiplyed 
firſt by 6, and the Numbers ſuperſcribed on the Seperatrix would have been 3,94046 
as before, which mulriplyed by 4. would have produced the 15,75184. And ſo by 
Common Diviſion or Multiplication with 24, the Numbers agree as at P. and ©. allow- 
ance being made for rhe [mperfect Decimal at Q. 


Diviſors. ©. _ P. ; 
4) 15176184 Multiplyers. & #3 0,6567433 
6) 3] 94.046 X 4 A 3x7988[8 # (7) | 2.4 
015567433 *6 25,76x8499 \ 6567433 | - 
2 4 216269732 
24 13134366 

(7) 24 py: 

O '2 I 53,7618392 
(7) 24 
24 


To turn Hours, with or without Minutes and other {ſmaller parts of an Hour, into To reduce 
Minutes of a Day, thar is, into Sixtieth parts of a Day, which Hours are nor, and ſo #5, &c. into 
into other ſmaller parts of a Day, multiply every Number by 5, and half the Product, 3" EL 
that is multiply by 25. And on the contrary to turn the parts of a Day into Hours, ©” 
and parts of an Hour, double every Number, and divide by 5, that is divide by 2+, 
becauſe one Hour anſwers to 2' 30” of a Day, to make the Denominator 60, there 
being twice 24 and 12 therein. | 

As to convert 12 Hours and 4o Minutes of an Hour into parts of a Day : If I mul- Exanyle. 
tiply by 5, the ProduCts 60, 200, halfed are 3&/, 100”, which 102”, becauſe above 
60, Icarry a Minute to 30, and ſubſcribe the 4o” remaining, ſo the reſult 31', 40”, 
of a Day, asat R. which if given to be turned into Hours, I firſt double them, and 
they are 62', 80”; then dividing 62 by 5, I get 12 Hours, and the 2, 80”, remaining 
rurned into ” make 200, which divided by 5 give 4o' of an Hour. The Multiplications 
and Diviſions by 25 are at S. and T. 


Hours. , R. S. T. 
I2 40 un | - A 40 EM 
5 x Day 60 200 Y5 * 31 . 4O 
2) 20 160 * 1 — 2 
WERE 24 80 — - Hours ” 
31 40 6 } 20 62 . 80 (12 - 40 
30 . 100 $ 
$- a 


The Reductions of this Chapter being reciprocal ſerve for Proof each to other withs Proof of 


out further illuſtr ation, Aſtronormcat 
Reduction. 
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Aſtronomicals 
added. 
Simple. 


Example. 


Compound. 


Example. 


When the Signs 
are intermixed 
and Units cat- 
ried to the next. 


Examples. 


P roof” of 
Aſtronomical - 
Addition, 


Addition of Aftronomicals. Lib. II). Part II. 


CH AF. HE 


Adaition of Aſtronomicals. 


Ddition of Aſtronomicals is either Simple of Compound. | 
Simple Addition differeth nothing from Geodztical Addition, for you begin ar 
the Right Hand, and add the Numbers of like iDenomination to their fellows - And if 
at any time the Numbers of that Denomination you are adding exceed 60, for every 
60 carry an Unit to the next Lefr Hand Denomination, and ſubſcribe the overplus : 
And ſo proceed in order tothe Left Hand. 
Asto add 1 3%, 26, 59*, 30', 45”, to 2%,5%, 17%, 15', 30”, the Total will be 15%, 
32%, 16®, 46', 15”; which is ſo plain, explanation is needleſs. 


\\ 


Addends 1 2 


26 59 30 45 
$ 7 iy © 


Toral 154 $4 16 a 8 


Compound Aſtronomical Addition is like Compound Decimal Addition ; for taking 
the Leſſer Numbers out of the Greater, to the Remaining Total ſubſcribe the Sign of 
the Greater. 

ASto add 13", 26, <5": 30%, 45”, with —2», 53, 172, 15, 39”; theſe mult be ſub- 
tracted from the +/':-- +1d the Total remaining will be +11», 21, 42*, 15, 15". 
And if the Signs be xt, as toadd 44 +10? —40, to 3+—20? +io, the Total 
will be +7» —109 —3-.45 che Examples ſhev/ ſufficiently without further explanation, 


Oo 4 it % oO 4 


+13 26 59 30 45 +4 + 10—40 
Addends 4 "_ 4 4. 17 4 0 +3 —20-b10 
Totals —i1 21 42 15 15 +7 —Io0 —30 


If where the Signs are intermingled in adding the Numbers of one Denomination 
together there amount to more than 60, for every of which an Unit be carried over to 
the next Left Hand Denomination, if the Sign there be changed, then ſubſtract an 
Unit for every 60 ſo carried, and ſet down the Total of the reſt. 

ASto 3'—50”, add 2'—40”, or —3' +50” to—2' +40”; in both caſes the 50” 
and 40” make 1' and 30”, inthe firſt inſtance —, in the ſecond -{-, which 1' carried 
over to the Left Hand ”, being of a contrary Sign, I therefore ſubſtraft an Unit from 
the Total 5', and ſubſcribe the remaining 4', as followeth ; 


+3 —50 —3 +50 
Addends Lo ———_ 
Totals -—|4 —30 —4 +30 | 


Aſtronomical Addition hath the ſame benefit of being proved by Aſtronomical Sub- 
ſtraction, as other Additions by their reſpective Subſtrations. And as Decimals may 
be alſo proved by reducing the Numbers into Geodzticals, and comparing the Totals 
of both Additions tugether, as equal in value, when the Operations are right after the 
manner uſed in Decimals. 

AS to inſtance in the 2 laſt Examples, thus ; 


SS +240 +4—30 —+5 249 —4+30 
60 60 60 60 60 60 
+ 180 +120 4-240 —180 —120 —240 
-— v4 — 49 — 30 P FO. - 40 + 30 
+1 30 + 80 —130 —. 80 
Totals +210. Equal +210 Totals —210 Equal —210 


we CHAP. 
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SubRtraftion of Aſtronomicals, 


FAUbſtrattion of Aſtronomicals is cither Simple or Compound. > OENONTIY" 
Simple Subſtraction differeth nothing from Geodzrical Subſtraction ; for you be- ſubſtraFed, 
in at the Right Hand, and withdraw the under Number from the uppermoſt of like Simple. 

Denomination, and ſub{cribe the Remain : .And if the Number beneath be the Sreareſt 

then borrow 60, an:} ſuppoſing the fame to be added to the upper, make Subſtration 

from the Total, and for every 60 borrowed pay an Unit in the next Lefc Hand Deno- 

mination ; except where the Subtrrahend is the greateſt, and there, as in Decimals, the 
difference ſhall be caizen wich the contrary S:gns ; or elfe proceeding as before till the 

Left Hand Denomination, and the Sign therechanged to che difference, the Signs of all 

the other Remains ſhall be as che given Numbers, E 

As to lubſtract 1 3, 26), 59*, 30', 45", from 15", 32%, 16?, 46*, 15”, the Remain Ea. 


ſhall be 2», 53, 17%, 15', 30”, Which needs no explanation, 


\ ) oO 4 


Greater Number 15 32 16 45S 15 


Subtrahend 13. 26 46 20 at 


———— 


Remain a 4 4 In 


— —_ _— 


, Bur if 15, 32, 16*, 46', 15”, wereto be ſubſtracted from 13», 26+, 59*®, 30', 45”; 
here becauſe the Subtrahend is the greateſt Number in the -, | borrow 60, which I pay 
again, by counting 6? one more than it is, or 59? an Unit leſs than it is. And in the » 
I borrow 5 again, for which I count the 15" to be 16», or the 1 3 at top but 1 2; but 
now becauſe I cannot rake 16" from 13%, or 15" from 12%, but ſhall want 3», I fer 
down the difference 3" with the contrary Sign, as at 4 Otherwile, as in Decimals, 1 
change the Sign to the difference of every Number in the Subtrahend too great to be 
{ubſtracted from the Numbers that ſtand over him reſpectively at top, as ac BZ. 


4 


O 45 Upper Numbers 


Hl \\ 


+ 13 26 $89 30 45S +13 26 59 3 


A +14 $3 16 &# 10 B. +15 32 16 46 15 Subtrahends 


— 3+54+42 +44 +309 — 2— 6 +43 —16 +30 Remains 


Compound Aſtronomical Subſtraction is like Compound Decimal Subſtraftion ; for Commun 


where Numbers of unlike Signs are to be ſubſtracted one from the other, the Numbers 
muſt be added together, and their Totals ſhall be the particular Remains; and their 


Signs ſhall be the upper Numbers Sign. 7 | : 
ASif the Remain above at B. were to be ſubſtracted from the upper Number from Example. 


which Subſtraction there is made, then muſt the Subtrahend there be che Remain hers; 
as followeth ; 


Upper Number +15 +26 +59 4-30 44 Upper Number 


Subtranend here — 2 —- 6 4-43 —16 +30 Remain above 


Remain here -þ-15 +32 16 +46 +15 Svbtrahend above. 


If where the Signs are intermixt in adding up the Numbers of contrary Signs; the {en in contra- 
{\umme exceed 60, then the overplus is to be ſubſcribed under that Denomination where 7 Signs an . , 
the ſumme ariſerh, and for every 60 an Unit is to be carried over to the nexc Lefr Hand rt ts carric@ 
Denomination, which Unit ſhall have the Sign of the upper Number. And if the ©? *** 7 
Number of the next Le fr Hand Denomination annexed to him be of a like Sign; thep 


Ppp this 


Examples. 


Subſtrathion cf Aſtronomicals. Lib. HI. Part H, 


this Unit or Units ſocarried over ſhall be added thereto, but if of a contrary Sign ſub. 
ſtracted therefrom. 

ASif —2'+59”, be ſubſtracted from 4-3' —10”, the 50” and 1c” of contrary Signs 
added make 60, for which 1, thatis —1', becaule 10” the upper Number is — ts car- 
ried to the 4-z', which being contrary is ſubſtracted therefrom, and 1o leaves but --2- 
to be added with — :', which make -{-4 for the Remain, as at C. 

But if -|-2' —50” be {ubſtracted from —3' +10”, the 50” and 1c” added make 69, 
as before, but + becauſe 10” the upper Number is -|- ; for which 60 1s +1” carried 
to the —3', and being contrary and tubſtrated therefrom, leaves but —2' to be added 
with +2', which make the Remain —y, as at D. 

Contrarywite, if —2' —5c” be ſubſtratted from +3' +-1c”, or +2' +30” from 
—3'—10”, 'in the former the Unit carried over 1s +1', and in the latter —', and to | 
be added accordingly to the 5' amounting of —2' and +3', or --2' and —3', making 
the Remains 4-s' in the one, and —6' in the other, as at E. and F. 


C. D, E. F, 
Upper Numbers -|- 3 _—_ _ +10 43 4-10 _ —_— 
Subtrahends So -|-5O +2 —50 —2 —50 —þ-2 --50 
Remains -|-4 —0©0 _ + +6 4-00 _ —OO | 


a — — 


When Sizns ar! Tf among Numbers of intermixr Signs, ſome of the reſpective Species or Denomi- 


intermixt, and nations, both in the Subtrahend and Number from which Subſtraction is ro be made, be 
the Subtrahend : 


greateſt. 


Examples. 


Proof of 
Aſtronomical 
SubſtraQion. 


| +170 lacking +70 is by the firſt Remain + 


of like S1gns, and it happen that the Number in the Subtrahend is the greater, then | 
am left at liberty, whether for the Remain I will change the Sign to the difference, or 
elſe as in Simple Subſtraction borrow 60. But if ſo, this muſt be remembred, thar the 
Unir to be paid (for the 60 borrowed) in the next Leſt Hand Denomination, if the Sign | 
thereof be contrary to the Sign of that Denomination where the 60 was borrowed, this | 
Unir payable muſt be contrary ; that is with —, and — with -|- ; and alchough in 
both Remains the Numbers and Signs differ, they agree in value. 

As to deduct —2'-þ50” from —3'-|-10”, there after the former way, the Remain 
will be —1'—40”; but after the latter way —2' 20”; for to take 50” from 1c", | 
and 60” borrowed to put thereto, the Kemain will be -|-20”, for which 6c, the Unit | 
payable is 41', and being affirmative therefore leſſens the —2/ in the Subtrahend being 
of a contrary Sign, and makes it but —1', which deducted from —3* leaves —2,, as 
at G. 

But to take 4-2' —50” from +-3' —10”, there after the former way, the Remain 
will be -1':{-40”, bur after the latter -|-2' —20”, becauſe the 60 borrowed there is 
negative, and {ſo being contrary to the +2: in the Subtrahend is to be taken therefrom, 
and the remaining 1' taken from +3', leaves for the Remain -j-2', as at #. 


bers from which Subſtra- > —3 +10 +3 cm 
Ction is made | 


— 


Upper Numbers, or bt p 


2 —50 


Subtrahends 


—2 +50 


Remains 


Mm 


— 


? +1 +40 by the former way 


Remains 


—2 þ20 


Equal. 
2 —20 by the latter way 


Aſtronomical SubſtraQtion will be proved by Aſtronomical Addition, as well as other 
SubſtraQtions by their reſpective Additions ; and together with Decimals will abide the 
tryal by being turned into Geodeticals. 

As in the laſt inſtance at Z, will be plain. 


4 44 Ll a 


+3—10 +2—50 4+ 1-40 -j- 2 —20 
60 60 60 60 
:I1 80 I20 60 I20 
— 10 —$O + 40 — 20 


CLE ny 


00 by the other --100 | 
WA CHAP. 


© ”—  ———— 


La dai tae Data 


> & 
* & 


S” we ae 


Chap. V. 


\ /F Ultiplication of Atronomicals is eicher Simple or Compound. 


Multiplication of Aſtronomicals. 
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Maultiplicat 1077 of Aſtronomicals. 


Aftronomicais 


Simple Multiplication is like the fourth variety of the fourth Caſe of Geode. 7itiphed. 


tical Multiplication ; for every Number of the Multi 


plicandis to be mulciplyed by every 


Simple. 


Number of the Muliplyer. Andto-know the Denomination of the Products add the 
Indices together, as in Lecimals, then colle& the ſeveral Products or Mulriplees into 
one Total Product. And in collection, if any file of Mulciplees exceed 60, for every 
60 carry 1 tothenext Lefc Hand Denomination, and ſubſcribe rhe overplus. 
As ſuppoſe Luna in her {wife Motion run in one Day 14 Degrees, 3c, and I would Example in the 
know according to that Diurnal Motion, how far ſhe will runin 3 Dayes, 6 Hours, and Moons Diuinal 


49 The6 Hours, 40, being reduced inco Minutes and Seconds of a Day, according 


Motion. 


co the laſt kind of Aſtronomical Reduction mentioned in the Second Chapter before, 


make 16', 40”. Then multiplying, 


as aforeſaid, Number by Number, the ſeveral 


Mulciplees appear as at 4, and collecting the ſumme, find 47 Degrees, 31', 40”, or 
1 Common Stgn, 17 Degrees, 31 Minutes and 40 Seconds. 


Mulciplicand ” 30 
Mulciplyer 


Multiplees +4 


Tnaex ' 
$ :16- a0 Tadex ” 
42 go mn ERS 

22.4 4.80 


560 1200 Jndex ” 


Total Product 47 31 40 


_ 


Compound Aſtronomical Multiplication is like Compound Decimal Multiplication ; Compound. 


for every Number of the Mulriplicand is ro be multi 
Multiplyer ; and the Numbers of like Signs ſhall p 


plyed by every Number of the 
roduce +, and unlike Signs —. 


And in collection of the Multiplees, by taking the + fromthe —, or — from the --, 

the Product may be contracted. 
As to multiply 3'—20”,by 2'/—3 o”,the Product ſhall be at large -1-6"—1 304-620, Examp!:. 

as at B, which may be contracted by taking the 600”, that is +10” out of the —1 3o”, 

the Remain —12<”, that is —2" taken our of -|-6”, will leave bur 4 at laſt. 


it 


Mulciplicand +3 —20 =_— 
Mulriplyer +2 —30 Tndex ” 
B, M [rj | 4 p lt yunl 
ultiplees — 40 IS 
, — go {+600 Index 
Total Product 4 6 —130 +600 | 


Product contracted + 4” 


— , — 


u— 


— 


Aſtronomical Multiplication is to be proved by Aſtronomical Diviſion, as well as 
other Multiplications by their reſpective Diviſions ; and together with Decimals will = BNP 


endure the tryal, if reduced into Geodzricals: As inthe laſt Operation thus, 


+ 3 —20 


60 


&4 80 
— 0 


+ 160” 


+ 2 —30 
60 160” 
wr” 2M 
-- 120 — 
"0 14400" s © 
+ 90” 


Multiplication 


vm _—_ 


/ 
_ — 


4420 ( 24 ( 
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Aſtronomicals 
divided. 
Simple. 


mple Diviſion 
8 Caſes. 


IT. 
Data ſingle. 
Dividend 
greateſt and 
evenly. &Cc. 
Example. 


Dividend 
greateſt and 
10+ event), &c. 


Example. 


Dix iſor great - 
eſt, 


2, 
One Single and 
the other 
Plural. 
Diviſor Single. 


Example in the 
Hourly Motion 
of the Mcon. 


wt 
"> 


Diviſion of Aſtrenomicals. Lib, IN. Part II, 


CHAE FL 
Diviſion: of Aftronomicals. 


Iviſfion of Aſtronomicals is either Simple or Compound. | 

Simple Diviſion is like the ſecond variety of the fourth Caſe of Geodztical 
Diviſion ; for by the Number of the higheſt Denomination of the Divilor, the greater 
Denomination of the Dividend is to be divided, and thereby an apt Quotient Figure 
gotten, by which multiply the Divitor, and ſubſtract the Product frum the Dividend, 
and fer the Remains at trop, which when to be brought ro the Right Hand multiply by 
60, or {uppole it to done, and fo continue the Diviſon to the end of the work, or till 
a Quotient be gotren large enough for uſe. And to know the Denomination of the 

Quorienr, ſubſtract che [naices as in Decimals. 
T his kind of Diviſion may be throughly underſtood under the varieties in theſe three 


_ following Cales. 


1. Cate, When both Dividend and Diviſor are ſingle Numbers, though of a different 
Index. 

2. Caſe, When the one of them is <ingle, and the other Plural. 

3. Cale, When both the giveu Numbers are Plural. 

Firſt, Both the given Numbers Single may admit of two varieties ; that is, either 
the Dividend greater than the Diviſfor, or leſs. 

If the Dividend be greater, and will be evenly divided by the Diviſor, then the 
Numbers are divided as I]ntegers, and the /ndex found as in Decimals. 

As to divide 45” by 5, the Quotient will be 9, and ſubſtracting 1 the 1ndcx of 5, 
from (2 ) the /ndex of 45, the Remain (3) is the Index of the Quotient 9, as below 
at A. | 

If the Dividend be greater than the Diviſor, and will not be evenly divided thereby, 
then after the firſt Quotient Figure gotten by dividing, as above, multiply the Remain 
by 60, and divide the Product by the Divifor, and add this Quotient to the former, 
and fo proceed to the end of the work, or a Quotient large enough for your occaſion. 

As to divide 45” by 12, the firſt Quotient Figure gotten will be 3”, the 9 which is 
left remaining multiplyed by 60 produceth 540, which divided by 12, giveth 45”, as 
below at-B. 

The other variety of this Caſe is when the Divifor is greater than the Dividend, and 
then multiply the Dividend by 65, and divide the Product by the Diviſor ; and if any 
thing remain, proceed as laſt abovementioned. | | 

As to divide 9 Degrees by 10 Degrees. 9 Degrees multiplyed by 60 produce 540, 
which divided by 10 give in the Quotient 54, asat C. 


A. B, C. 
WE =} _ oy | 
5/ 45\9 12/ 45 00\3 45 — 10 } 549}. 54 
Ws 7) at: (1) 
I | I i I2 } 549 45 O 
Index (3) Indices (3) (4) Tadex (1) 


2. The one of the given Numbers Single, and the other Plural may alſo admit of g 
double variety, that is, either the Diviſor Single, or the Dividend. 

If the Diviſor be Single, then thereby divide every Number of the Dividend, and 
carry over the Product of the Remains, if any be, reduced by 60, to the next Right 
Denomination, as above at FB, 

Asſuppole in t Day Natural, or 24 Hours, Þ in her ſwifr Motion runneth 14. De- 
grees, 58, 20", and [ would know her Hourly Motion ; becauſe 14. is leſs than 24, I 
multiply it by 60, and thereto add the 58', and the Toral 8g8' divided by 24. giveth 
in-the Quotterit 3'7', and the 10' remaining multiplyed by 60, and carried to the 20”, 
make 620”, which divided by 24. gives 25” in the Quotient, and there remaineth 20, 
which mulriplyed as before, and the Product divided, addeth co the Quotient 50”, and 
ry whole Quotient is 39', 25”, 50”, for the J400ns Hourly Motion at the courſe afore- 

ald, 
Diviſor 


Cha P. VI: Diviſion of Aſtronomicals. | Fs, 


Diviſor Dividend . Quotient 
24* ) I 58 20” Fe» Yoad {00 ir 25” 50” 
24 
I 4 j yY 20 
60/ 60/ 6O/ 
840/ 600" 24* )2209" ( 50” 
58 20 OP 
A — | OO 
24* ) 898 (37 24* ) 620 (25 
x78 x40 
10 20 


If the Dividend be ſingle, as in the other varieties of this Caſe, then place Cyphers Dividend 

to the Right Hand as far as ſhall be needful, and then like the work of the former Ex. Sinzte. 

amples, inquire with the firſt Figutes of the Divitor for a Quotient Figure out of the 

Lefc Hand Numbers of the Dividend, and thereby multiply all the Diviſor, and ſub- 

ſtrat the Total of theſe Products from the Dividend, leaving the Remains at top, and 

then removing the Diviſor inquire for another Quotient Figure, and ſo repeat this work 

till che Diviſion be ended, or a y”—_ large enough obtained. | 
As ſuppoſe the mean Motion of the oor from the Sur daily be 13 Degrees, 1, 3 5", Example in the 

and I would know when, according to that courſe, ſhe will make her Revolution, or *v%/4ion of 

come to that Point of the Zodiack where ſhe made herlaſt & with ©. Then I divide = 

360 Degrees, which make the whole Circle, having adjoyned a convenient number of 

Cyphers, by 13%, 10/, 35; and finding atfirſt 27 times 13 may be had out of 360, 1 

multiply the Divifor by 27, and the Products 355*, 45, 45”, ſubſtrafting leave re-. 

maining 4.*, 14/, 15” 3 and then removing the Diviſor, 13 may be had 19 times out of 

4*, 14/, Or 254', the Divitor then multiplyed by 19, the Products ro be ſubſtracted 

will be 4*, 10', 21”, 5”. Andſoin like manner proceeding co Thitds, which is far 

enough, the Revolution is 27 Dayes, 19', 17”, 45” of a Day, and reduced into Hours 

is 27 Dayes, 7 Hours, 43', 6”of ari Hour. And if occaſion were; the Diviſion might 


be continued, becauſe there remaineth 2” 08”, 45", 


| [2 8 45 
Index # $7 ' 
(5) F 53 5F 
(2) 4.4 i 5 
GY 1 32 I0' $9” 369* 22' ag” 99” 29"! O09) Gas TY 17” 45” &e- 
Z55 45 45 
$ 20 3# +$ 
3 43. 59. 5s 
g 52 56 Xx5 


3. When both Dividend and Diviſor are Plural, the Operation is like the laſt afore- "IT EP 
going ; for the Cyphers adjoyntd repreſerit the Dividend there to be of Plural Deno- Pata Plural. 
minations. | 

ASin Caſe > want 2 Degrees, 12', 40”, 13", 20”, of Aldebaran, or ſome other Example in d 
fixed Star, and her Hourly Motion be. 37/, 40”, I would khow when ſhe will be in ®. = Fae mar 
ConjunCtion with the fame Star : Then inquiring with 37", out of 2?, 12/, that is Eye. ONE 
reduced 132/, I find 3 may be taken in the Quotient, and multiplying the Diviſor 
thereby ſubſtract the Toral Product, and fo continue the Diviſion cill I get 3 Hours, 


31', 20”, and nothing left remaining. 


Index 25 33 
(4) x29 49 2 20 | 
pe 37 40” ) 2" x2 49” 23” 2g ( gn 31' 20/7 F 
(2) rY 53 29 : | 
| ”» 7 of - 
X23 3F 20 


Qqq Compound 


w—— p—_ Ow =O RN, 1 $96. —E—©—— PE —— - 
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Compound, Compound Aftronormcal Diviſion is like Compound Decimal Diviſion ; for Number 
is to be divided by Number. The 1ndex of the Quorienary Numbers are got as above; 
and the Signs, as in Decimals, that is -|- with like Signs, and — with unlike. 

Example, Asif 6! —13c" +600”, the Product of the Compound Multiplication in the laſt 
Chapter, were to be divided by 2' —30', there diviſing with 2' out of 6”, I get 4; 
for the Quotient with the Sign +, becauſe 2 and 6 were both +, by which 3', multi. 
plying the Diviſor, the Product to be ſubſtracted is 6” —go”, which 1ubſtracted 
leaves —20” +600”. Then diviling again by -þ-2/ our of —qo””, I ger 20” for the 
Quotient with the Sign —, becauſe 2' was + bur 40” —, and the Divitor multiplyed 
by this 20/”, makes the Product equal to the Remain before, as is here to be ſcen, 


— 40 
Yo —30" ) +6 —x39" +609" (3 -—20/ 
; Sor 46 — 99 Ls 
6 —9g0 — 40 +6928 
—40 +600 
Proof of Aſtronomical Diviſion may be proved by Aſtronomical Multiplication, like other Di. | 


Aſtronomical viſions by their reſpective Multipglications ; and like Decimals may be turned into Geo. 
Diviſion. dzricals, and tryed CO: 
As in the laſt Example thus ; 


H I MN I MH / IH 
; +6 —130-þ600 2 —30 +3 —20 
60 60 60 
4-360 "= +120” +180 
—130 — 30 — 20 . 
| +230 + go +160 
60 
+13800 WO. [4 + [4 n 
+ 600 24400( x6\o { 2 xX6\0([ 2 
4144 _ g 9\ 60 Ss © 


CHAP. VII 


Figuration of Aﬀtronomicals. 


Figurate O produce Figurate Aſtronomicals, is no other than to multiply any Aftronomical 
Aſtronomicals ."K Simple or Compound into it ſelf, for the Square and the Square multiplyed by the 
produced. Root producerh the Cube, &c. as other Figural Numbers are produced : And the fame 

being done by Multiplication, the ndjces and Signs of the Product are found as before 


Examples 
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Examples Simple Compound Rxampies. 
O 8 i / I 
Root 1 10 9 | Root xr —10 
IL IO 9 : ' it 
— —— 1 —LO 
I 10 9 4', mu 2” a 
S660 90 ” , 111 
” M04 1 —10 
- ———— —10 +109 
Square 1 22 I t- 248 — 
| I Io 9 u mt mt 
— : aep————_—_ Square 1 —20 +105 
+ 20 I i T ”# p 5 


19 230 M06 6 2m t —10 
S iS # 6: np — 

j mh un v vi 

Cues 1 54 4 3 an © 9 I —20 +100 | 
——— - pow —10 +2900 —ICOO 


: MH ml v V} 
Cube 1 —30 +300 —10co 


To extraGt the Root of a Simple Aſtronomical, prick the Number, and procted ir# Ros of Simple 
the ſame as in Extraction of Roots before taught, only oblerving, as before in Deci- Aſtronomicals 
mals, that when the Right Hand Denomination will not be parted evenly by the Index *x#14#c4- 
of the Quantiry whoſe Roor you would extract, you muſt adjoyn one or more Cy- 
phers, that ſo it. may be diviſible accordingly, that is by 2 for the Square, 3 for the 
Cube, 4 for the Squared Square, &c. Zh | 

As to extradt the Square Root of 1®, 22/, 1,1, 21”, the Numbers pricked will Exaniple in the 
be 21”, 1, 1®, the Greateſt Square in 1® is 1®, and the Root thereof 1*, the double Squaie- 
whereof is 2, the Diviſor to 22', by which 10' gotten for the next Quotient Figure, 
and 10 times 2 taken from 22, leaves 2 behind, Then the Square of 1 is 100”, thar 
is 1, 49”, which ſubſtraced in order from the next pricked Number, or added into a 
Gnomon, with the Multiplication of the Diviſor, and ſubſtrated leaves 21”. Then 
doubling the Quotient 1®, 1o', the next Diviſor will be 2®, 20', by which 21", 1", 
divided, 9g” will be gotten for the Qiiotient, and the Gnonicn to be ſubſtracted cur Of 


all the Remain, 
ZX 
Square ) x? 22' x" Þ Ul 23 x" (1 10! 9g” Root 
I 


ob, 20 
Gnomon 1 146 


Grnomon $51 , 


21 


, "Alſo to extract the Cube Root of 1*, 35', 53”, 29”, 43”, 42"; 9g", the pricked z24nple in the 
Numbers will be 9”, 29”, 1*, the Greateſt Cube in 1* is 1®,: arid the Root thereof Cub:. 

1*, the treble whereof, becauſe 1 doth not multiply, is the Diviſor to 35, and there- 

by 10 is gotten for the next Quotient Number, multiplyed by. 3 makes: 30, which 

with the Square of 10 increaſed by the triple of 1, and the Cube added into a Toral, 

make the Gnomon 35”, 16”, 40”; then will the next Diviſor be 4*, 5', 0; and the 

Gnomon to be ſubſtracted cut off all the Remain, 


Cabe 


wor mY 
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| 36 49 "A | 
Cube 3 x” 35 53” 2.9" 43" 42" a Sas | © wg Sg” Roor 
: _ 
(30 
Gnomon ? FO 
| —6 40 
36 45 ©O 
Gnomon 4 43 30 
—— Il 2 9 


Rovts of Com» To extract the Root of a Compound Aſtronomical, prick the Number as before 

pound Aſtro- according to the Quantity, and out of the pricked Numbers to the Lefc Hand, having 

—_— **- raken the greateſt Figurate Number, whoſe Root you would extract, and placed the 
Root in the Quotient, you get the Diviſor as before, and differ in nothing from the 
ExtraCtions of the Simple, tave as Compound Multiplication or Diviſion differs from 
the Simple. 

Example inthe AS to extract the Square Root of 1” —20”! -100”, and the Cube Root cf 
1” —30”” 300” —10.0”, the Numbers pricked in the firſt are 10c”” and 1”, in 
the other 1000” and 1'”, in both the Greateſt Square and Cube of 1 is but 1, and the 
Root of both is but 1, which in the Square wil] be - the half of ”, and in the Cube 
the third pare of '”, this 1 doubled is the Divifor to 20” in the Square, and tripled, 
becauſe 1 dorh not multiply, makes 3 the Diviſor to 30” in the Cube, whereby 10” 
is gotten for the Quotient to both, and {ſo proceeding the reſt of the work is plain in the 


Operations following. 
Squary- Square } xX' —29”" + x99" ( 1' —IO” Root 
——— 
— 0 0 
A100 _ | 
-+ 2 Diviſor — 10 
—20 +100 
————————_—_— 


Cube. Cube Js " —30'”” 4300” cl co00”! ( I'—— 10” Root 


I 
—3O 


+300 
»—n" ] OOO 


. . ward 0 PET IO 
- 3 Diviſor — 10 — 10 


—1O 
100 -þ-100 
—30 3 — 10 


300 —1000 
EY 


Theſe Numbefs above Exemplary being of ſuch Denominations as will be equally 
divided by the Indices of their Quantities need no Cyphers to be adjoyned, ſuch as do 
having no other difference in their Extraction than to continue the Extraction to the end 
of the adjoyned Cyphers, need not be made exemplary here. | 

Proof of Beſides the Proof of Production by Extraction, and ExtraQtion by Produftion, as in 
Aſtronomical other Numbers ; if the Aſtronomicals be reduced into Geodzricals of the Loweſt De- 
Figuration. nomination, and the Compound turned into Simple, and their Figurations compared 
ay with the Figurationsof the Numbers ſo reduced as Integers, the works will equally 
agree. 
 ancdnges in the Numbers above-mentioned in this Chaprey. 
{ 


Simple, 


*» WeUew O0 


Ln 
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Simple, 
[>] 4 Pp (#] 8. 0 ed 14 wes v yy 
Root 1 10 9 Squater 22 I 1 21 Cube x 3s 53 29 43 42 9 
60 60 
70 , gy 0 95 0 
60 60 | 60 
Reduced 4209” 4.921” 5753" 
4209 60 60 
_ 37881 295261 345209” 
84180 60 60 
—_ 17715681 20712583 
Square 17715681” ———n—— 60 
| 4209 "o C—— 
— — 1242755022" 
159441129 60 
354313620 <—— = 
79862724 74565301329” 
Cube 74565301329” 
x 7 | 10477 | 
. +. - Root ID -. + Root 
Square x77t568x | 4209 Cube 74565 oz 329 | 4209 
W735 1 64 
Gnomon 164. : : Gnomon 10088 : : 
Gnomon ©0000 :; Gnomon 0000 2: 
Gnomon #75681 Gnomon 477301329 
$3 32 nul SAX wa Xx u|2 = "6 
2774568 | 1 |29526|1 |492|1 $]2 |1 Square 
's o& 6G SY 65 269 
22243 4+ " #3 8)4s 23 [4 ww Zl2- 3 « [3:;. o Tg 
7456530232 |0 [124275502 |2 | 207258] 3 |34529|9 157153 |9|5 |1 Cube 
s | oO 6 g& 6 2 65 5 56 & 69 
Compound. | 
RN P 42 T7 44 an aa wa tun o 
Root 1 —1o Squire 1 —204100 Cube 1 —30 +300 —1065 
60 60 60 
60 I 60 un 60 "ny 
0  —20 —30 
Reduced +50 W +40 " +30 rn 
go” ET. | = - 
Square 2500 tn 24.00 my 1800 Y 
5JO " = I 00 + 300 
Cube 125000 ' _ 2600 2to0o * 
STAT By a 6s 60 
126000 " 
— T000 
I25000 " 
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Square 2500 | 59 Root Cube 125000 | 50 Root 


25 X25 
OO OCO 


F 4 mi 41M / ; 
259{0 [41 Square =1 —-20 +109 = 1 —19 +40 
6 5 


"1 1117 (/ 1'/ MLL 


"mt un ll v vj ll Hil v V3 


3 | 34 Cube = 1 —30 +300 —1000 = 1 —26 +44 —40 
o 


CHAE FL 
0f the Sexagenary Table. 


Cexagenary Nough hath been ſaid of the Simpie Elements of Aſtronomicals, to underſtand 
_ Table, its uſe, them ; yet it is convenient to ſay 1on:ething of the Sexagenzry Table, becauſe in 
wy = / Multiplication, Diviſion and Extraftion of Roots, before ſhewed, adding up the le. 
_—_ veral Multiplees in Multiplication, and the Remains in Diviſion and Extraction often- 
times need Reduction by 60, whereby the work is more tedious ; therefore is the 
Table made to containall the Products of any two Numbers under 60, multiplyed to. 
gether and reduced into the next Denomination, where the Products will bear the ſame, 
and from thence called The Sexagenary Table, 
Triangular The Table conſiſts of a Quadrangular Form, yet if it were Triangular, as ſome 
Form ſufficient. make it, were ſufficient : As may be leen by the upper part thereof above the Black 
Scale; for that g times 10, and 1o times 9, make the Product alike, viz. both 99. 
Table explain- The Table on each ſide hath 60 Columns, the outermoſt on the Left Hand, and the 
ed, other on the Head, ſignifie ſometimes Mulrtiplicands and Multiplyers, ſometimes Quo- 
tients and Roots. The other Columns ſerve ro find out the Products of any two 
Numbers under 60, being multiplyed one by another, and fignifie Dividends and 
Square Numbers, as occalion requireth, among which the Square Numbers are eaſily 
diſcernable, being only thoſe that ſtand next above the Black Scale. 
Thoſe Angles that have 2 Numbers in them, imply that next the Right Hand to be 
the Number of the loweſt Denomination the Product will afford, and the Number 
next the Left Hand one place higher. TR | x 
As if lenter with 10” at the Left Hand, and 20” at the Head, the Common Angle 
is 3, 20, Which 20 ſhall be ””, and the 3 ſhall be one place higher, that is ". 
And if I had entred with 10” and 20”, then ſhould the Angular 3, 20, be 3””, 20”, 
the like is to be underſtood of all others in finding the true Index. 
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The Uſe of the Table. 


In Multiplication, enter the Tavle with the two Factors of multiplyiig Numbers, thz 
one at the Head, and the other ar the Left Side of the Table, and the Numbers or Num- 
ber in the Common Angle is the deſired Product. And if there be 2 Numbers, ſub: 
{cribe the Right Hand Number, and carry the Lefc Hand Number in mind to be added 
ro the next Product, and fo proceed rill the Mulciplicand be run through ; and laſt of 
all fer down the Lefc Hand Number, if chere be any, ordering the /ndices as above 
was directed, and adding together all the Multiplees, you have the Torcal Product. 

In Diviſion enter with the Diviſor at the Head, or the tefc Side of the Table, and 
run along with your Eye in the ſame Column, till you efpy a Number equal, or near 
to your Numbers in the Dividend {tanding over the firft Left Hand Figures of your 
Divilor entred with : If they be not found exactly, rake the lefſer, alwayes having 
re{pect to the greatneſs or {mallnels of rhe other Figures in the Divitor, and the other 
ourermoſt Number anſwering to the Comrnon Angle, ſhall be the Quotient Figure. 
For if the Diviſor be entred with at the Side, the Quotient is found at the Head, and if 
at the Head, the contrary. The Quotient Figure found, the Diviſor is to be multi- 
plyed thereby, and che Product ſubſtracted from the Dividend, as before 3 and then 
inquire for another Quotient Figure, and ſo proceed ro the end of the work. 

As if 06, 05, 20, be multiplyed by 18:, 15%, 1&7. I enter the Table with 18 and 
20, and find in the Common Angle 6, © ; ſubſcribing the o, I carry the 6 in mind. 
Then enrring the 7 able with 18 and 5, I find 1, 30; to which 3o I add thes in mind, 
and ſubſcribe the amounting 36, and bear the t in mind. Apain, I enter the Table 
with 18 and 6, and find 1,48; to which 1 added is 1,449, to be ſer down; and fo I 
have done with the firſt Multiplyer. And thus proceeding with the reſt, and adding 
all the Multiplees together, the Produtt at laſt will be 1», 51%, $\, 20®, 53, 20”, as 
at 4. 
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Example in 
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And if I divide this Product by one of the Factors , as ſuppoſe by 18), 15, 10, Example in 


firſt I enter the Table with 18, and running along in the Column, I look for the Divi- 
dend Numbers 1,51, which | find not in the Column, but the next leſſer Number is 
1, 48, and over againſt the ſame, inthe other outermoſt Column, is 6, which is to be 
ſet in the Quotient, and multiplying all the Diviſor thereby, the Product 1, 49, 31, o, 
I ſubſtract and leave remaining 1, 37 for the next inquiry, Then againſt the diviſing 
18, I look in the Table for 1, 37, and find the next leſſer Number to be 1, 30, and in 
the other outermoſt Column, anſwering to 18, is found 5, which ſet in the Quotient, 
. and the Diviſor multiplyed thereby, produceth 1, 31, 15, 5 ; this ſubſtrated leav- 
eth 6, 5, for the next inquiry, which in the Column againſt 18 is not found in the 
Table, bit 6, o, the next leſſer, which hath 20 for the Quotient anſwering thereto, 
the Product of which multiplyed into the Diviſor, and ſubſtrafted leaveth © behind, 


asS-at B, 


' Multiplicand '6 5 20 (i) 
Mulcipl yer 18 15 10 (i) 
I 49 36 ©o _ 
A Multiplees 1 31 30 - 0a 
I Oo 53 20 (2) 


Total Product 1 51 08 ,20 53 20 


| 4 | 
Diviſor z 2 $ 0£ Quotient 
I 8 I 5 bad I o) P\\\ 5 x o8» 20" 5 F 209 ( 6) 5 o 20' 
B Cn .—_ 
r 31 15 yo (2) 
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2x3 Of the Sexazenary Table, Lib. III. Part 11. 


Table »feful In Extration of Roots, foraſmuch as Diviſion and Multiplication is uſed therein, 
—_— of the Table is not a little helpful to Aſtronomical ExtraQtion : Only if a Root higher 
mnt | than the Square be extracted, thoſe higher Quantities ſubſtrated ar firſt out of the 
What to be Numbers belonging to the Left Hand Prick, muſt be gotten by ordinary Multiplica- 
$94.4 Higher tion, no other Figural Numbers but Squares being in the Table. 

0s. 


Partis Secunde Libri Tertit 


FINIS. 


THE 
THIRD PART 


OF THE 


THIRD BOOK 


CHAFP..L 
Of LOGARITHMES. 


Have with all poſſible brevity tranſited Decimals and Aſtronomicals, and ſhall Logarithmies 

now apply _— to overlook Logarichmes, martialled in the beginning of this 1*xt ranked 

' Book, in the third raink of Numbers ſpecially ContraQt. in Numbers 
Logarithmes, are Numbers artificially prepared for other Numbers, firſt in- _ Pw 

vented by the Honourable John Nepeir Baron of Marchiſton in Scotland, and Logarithmes 

afcerward cransformed, and their foundation and uſe illuſtrated by the truly Ingenuous 5 whom firſt 

Mr. Henry Brigge, (from whoſe Labours I acquainted'my ſelf with them) but need ?"%*1ted and 

ſay the leſs of them here, becauſe their excellent uſe in the Mathematicks hath made _ 

them familiar to m_ ; for by them, and with much expedition, all troubleſome Mul- #>w excellently 

tiplications and Diviſions in Arichmetick ate avoided, and perfornied only by Addition **fi- 

inſtead of Multiplication, and by Subſtration inſtead of Diviſisn, The Curious and 

Laborious ExtraQtions of Roots, are alſo performed with __ Eaſe, as hereafter ſhall 

be ſhewed. Proportions Disjun& and Cotitirived, Double, Triple, and whar elſe, 

are thereby inade more facil than otherwiſe cat be poſſible. All Triangles, of what 

kind ſoever, with facility reſolved. Alſo not only in Arithmerick, but generally itj 

Geometry, Geography, Navigation, Aſtronomy, &c, their uſe is ſuch, as a Volumn of 

it ſelf is lictle enough to give Example. 

They are called Logarithmes from the Greek word aoz95, which ſignifieth Reaſon or Whence the 
Proportion, and &e9us, another Greek word ſignifying Numbers. So as the word Lo: word,and what 
garithmes implyeth Rational or Proportional Nutnbers. | aapyes roeredy, 

They have the ſame Foundation with Decimal and Aftrononiical Arichmetick,, as the Their founda- 
Table in the Firſt Chapter of Decimals well underſtood will clearly teſtifie, becauſe as tion on? with 
wis there hinted, the uppermoſt Numbers are in Arithmetical Proportion, and are *** D<cimals, 
Indices or Logarithmes, and the lower in Geometrical Progreſſion or Proportion, arid ©* 
do perform by Multiplication and Diviſion, what the other by Addition and Subſtra- 

Qtion, For if 3-2=5. Ergo 1000* 100 = 109000; 3 being the /ndex of 1000, 
and 2 of 100, the Total of both 5, fliall be the 7zdex of the Produt of 100 multi- 
plyed into 1000, thiat is 100000 3, and fo of others. 

The 7ndices of Numbers being thus uſeful, gave riſe to the Invention of Loga- Tyir riſe from 
rithmes, which are indeed nothing elſe but the /zdices or Numbers of places in the Decimal 
Highet Powers of Figural Numbers. Forif all Ittegers be advanced into one and the I24icss. 
ſame Quantity of a very High Power, as ſuppoſe to the Ten Thoufandth Million, then > qqprouga 
thenumber of places contained in thoſe Figural Quamtities ſhall be the ſeveral Loga- aw Har 
tithmes for thole Integers ſo advanced. 

To verifie this, you may make tryal with any Number, 4s ſuppoſe 190, the Index 75 make the 
of which is 2 : Let then 100 be multiplyed Figurately to the 10" Power, the Figural Log: f 109: 
Number thereof will be 1 000600000000600000000, that is an Unit and 20 Cyphers. 

Then ſhall the 100" Power be 1 and 2009 Cyphers; the 1000" Power 1, atid 2066 
Cyphers : And ſo Conſequemtly the 1 0000000000® Powet t, ard 20000000000 Cy- 
phers. The Number of places then being fo many lacking 1, becauſe the Hudex of 
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the Units place is 0, that Number of Cyphers ſhall be the Logarithme of 100, viz. 
20000000000. All this is plain by the following Operation. 

; Number of Quantitics. 
Example, Root 100 I | 2 Decimal Indices 
Square 10000 2 4 
Cube 1000000 3 6 
Cc. 100000009 4 HM 
10000000060 | 5 To 
I 000000000000 | 6 I2 
I00000000000000 | 7 I4 
1 0000000000C00000 8 I5 
— — — i — _— —_—_ 
T'©00000 000000000080 : "7 65 I8 E- 
100000000000000000000 Þ| Io. | 26 
I. 40 20 40 
I. 80 40 80 
I. I 20 60 120 
T. 160 80 160 
F. 200 100 200 
I. 2000 1009 2000 
I. 20000 10000 20000 
I. 200000 100000 200000 
IJ. 2000000 1000000 2000000 
I. 20000000 10000000 20000000 
'F 200000000 I 00000000 200000000 
Ts. 2000000000 3. . 3000000000 20008000000 
FE. 20000000000 10000000000 | 20000009000 
Figural Quantities, | Figural Indices. Logarithmes. 
What being In the uſe of Logarithmes both the Figural Numbers themſelves, and the Figural 


_ « wel Indices which declare the Number of their Quantities or Figurate Multiplications, are 
hm.” onitted, and only the Decimal Indices or number of places in ſuch Figural Numbers 
uled. And becauſe theſe Tndices, uſed for Logarithmes have reference ro ſome certain 
Quantity or Power to'which all abſolute Integers are to be contrafted, therefore they 
are rightly ced among Contra Numbers. And though the Figural Quantities, and 
their Fi Indices be omitted, .yet they are certain, and may certainly be known by 
the number of places in the Logarithme. | | 

- ASbecaule the Logarithme of 100 is 20000000000, in which there is 11 places ; 
I know that 100 was multiplyed Figurately 10 Thouſand Million of times ; for that 
10 Thouſand of Millions is the 11® place in Numeration. And if I uſe the Logarithme 
of 100 multiplyed to ſuch an High Quantity, all the other Logarithmes I uſe muſt be 
equivalent z that is, the other Numbers muſt be multiplyed to the ſame Power or 
vantity of 4o Thouſand of Millions, and the number of places, or Decimal Indices, 

taken for their ſeveral Logarithmes. | 
To have Logarithmes to feek whenthey ſhould be uſed, is inconvenient ; to make 
them as above 1s more tedious than to reſolve the Queſtion otherwiſe without them. 
To eaſe the Artiſt therefore in his work with Logarithmes, Tables are to be prepared, 


Explained. 


Tables of 
Logarithmes 
to be gotten 


_ bots 0 which ſome call, The Canon of Logarithmes. Mr. Briggs hath fitted = mv for 


Canon of all. Whole Numbers from 1 to 100000, which are ſufficient enough to ſerve for any 
Logarithmes. yfe, ſeeing thereby the Logarithme of any Number betwixt 100000 and 1000000000 


pays £ . IMay be found out, And every PraQtitioner will find a large Table moſt beneficial. 
large. . 55” But leſt thoſe Tables may not be in hand, that the Learner may not be altogether un- 


Large Tables furniſhed wherewith-to make experiment, and prove the truth of the Exemplary Ope- 
beſt, rations following, I have therefore in the end of this Chapter tranſcribed from Mr. 
one Le fol- Iriggs, a Table of Logarithmes for all Integers, from an Unit to 1000, which will be 
ſoribed fred ſufficient;to give Example by. | 

his. The Table conſiſts of two Columns, in that towards the Left Hand under the Title 
The Table Numbers, you have the Abſolute Numbers from 1 to 1000, in the Right Hand Co- 


- explained. lumn, over againſt the ſeveral Numbers you have their Logarithmes. 


The 
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The Logarithme of 1iso ; of 10is 1, with Cyphers; of 100 is 2, with Cy- 
_phers; of 1000 is 3, with Cyphers, and ſo the Table may be increaſed ; for the 
Logaritume of 1co00 is 4, with Cyphers ; of 100000 is 5, with Cyphers, and ſo 
infinitely. 

The Left Hand Figure or Cypher of every Logarithme, may fitly be called the 
Charatteriſtique or Index of the Logarithme , for it ſhews how many places the Ab- 
folute Number doth conſiſt of, becauſe it is alwayes leſs by an Unit than the places 
of the Abſolute Number. As the 7ndex of all Abſolute Numbers under 10 ſhall be ©, 
for they have but 1 place, and Unit ſubſtracted from Unit leaves o. But from 10 to 
100, the 1:dex ſhall be 1, becauſe the Numbers are bur 1 place diſtant ſrom the Unir. 
And for the like Reafon Numbers from 100 to 1000, ſhall have 2 for their Jndex ; 
and Numbers that have 4 places, as 1000 hath, and all Numbers from 1000 to 
10000 ſhall have 3 for their /ndex, and fo infinitely ; as in the Tables in the Firft Chap- 
ter of Decimals is plainly to be ſeen : Wherefore in ſome Tables the CharaBeriſtique 
being ſo generally known 1s omitted, 

The like is to be obſerved in Decimal Fractions; from 1 to Tenth Parts the Jadex is 
o; from Tenth Parts to 100 Parts, it's 1; from Hundred Parts co 1000 Parts, it's 2. 
And ſo decreaſing infinitely. -E 

The Charatteriſtique is commonly feperated from the reſt of the Logarithme by a 
Coma, as alſo the next 5 places from the Remainder by another Coma, and every 10 
Logarithmes in the Table from the enſuing by a Line. All which is for no other ſer - 
vice, than to help the Eye more readily to diſcern and find them our. Some omit 2 
or 3 of the Righr Hand Figures, which breeds no material Error. 

For diſtinction between the Logarichme of Integers, and the Loparithme of Fracti- 
ons; it is to be noted, that as the Logarithme of a Proper Fraction is defective or 
negative, fo ir is to be marked with — the ſign of Subſtraction, either over the Head, 
or at the Left Hand of the Index. And yet the Logaricthme of an Improper Fraction, 
or Mixt Number, that conſiits of an Whole Number and a Fraction, is not defective, 
but affirmative or abundant, | 
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Nu | Logarichmes. | Nu.| Logarichmes. | |Nu-, ogarichmes. | Nu.| Logan 
| 201[2430319,50 574 251/2439967937215 zo1 [2,47856,64956 35112354530971165 | 


202|12,39535» 13994 252 2,40 149,05408 302 2,48000,69439 352/2,54654426035 
203[2,30749,00379| |253 2,49312,05212 [3093 2,4814-4326285, 333 2,534777+7034 
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209/2,32014,6285 1] |259/241 329997641 1309 2,4899 5284794 359|2335 50944405 
' 210!2,32221,92947 2.60 24149733400. 3Z1O 2,49136,16938 360!2,55030,25005 
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2,32428,24553 >61|2,41664,05073 311 2,49276,03590, 361,2355750,72019 i" 11 
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220 2,34242926508, 270, 21431 36437642 320, 245051499783 370 2,56320,17241 
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240|12,38021, 12417] [290j2,46239,79979| [342 2,53147,89170| [39912,59106,46070 ff 


—_— 


— — 


241/2,38201,70426| [291 2246389929590] |341]2,53275243790 391|2,459217,67574 
24212,38381,53660| [292 2146538,28514| [342|245349246 1061] [392 2,59328,60670 |. 
243|2,38560,62736]| [293 2,46686,76204| [343|25535 29941200 393j2»5943992 5504 
244\2,38738,98263]| [2.94 24683473304 344. 2953655284426 3942459549462218 
245\2,38916,60844, [295 2,46982,2@160| [345 2,53781,90951 395|2,596 59,70956 
'24612,39093,51071] [296[2,47129417 111 346;2,53907,60988, [396|2,59769,51859 
247[2,39269,69533| 1297|2+4727 5264493 347|2,54032»94748, |397|2,593879,05068 
243|2,39445,16808, [298|247421,62641] [348 25415792439, [398|2559988,30721 
249 2:39619,93471] '299|2:4756711883] [349 2,54252,54270| 399|2,60097,28957 | 
250/2,399794,00087 \200[2,47712,12547| 1350 2,54406,8044.4! 140012,60205,99913 


— 


© Omm—— 


| F. £49 Numb, 


I 
in 
1 
i! 
| 
| 
IF 
ll; 
it 


$i 4.36 


f  —_ 


— ,.}__ _— 


E =! |” 
4C1|2,5031443720 
49212 ;69422,005 31 
4023, 2,60530,592451 
404'2,60638,13651 


 _—— 


406, 260852, 60335 
407 2,60959,44092' 
2,61C66,01631; | 
2,61172,33080| | 
2,61273,38567 


409 
410 


Nu v.| Logarithies. neo VU, 


454/2,63 65705,58529 
495|2,60745,50232 | 


459 2,66131,26355 


Of [ogarithines 


| L: garithmes. 
| 


451 ria 65er7 05415 


45212 65513;84348 
453; 2,65629,82020; 


455 25580113957 
436 26589643427 
457,2 >55991,62001 
14-5 Ly 2: 66086 54730 


— — 


4-11 
412 


2,61384,18219 
2,61439,72160 
413|201595,00517 
4 14'2,91700,03411 
415/2;61804,80967 
416, 2,61909,33306! 


,2,62221940230! 
2,02324192904/ 


419 
420 


2,62428,20058 |+ 
2,62531,24510 
2,62634,03674+ 
42412 ;62736,5 5566, 

425; 2,62238, 89301] |4 
426 2 162940995991) 
427/2,63042,78750' 


4.21 
422 


423 


417,2,62013 ,605 50; [467 [2,6693 1,68806 
418 2,62117,628; $] 1468} 


[| 


40112,66370,09254 
462 2,66464,19756 
463/2,66558,09910 
464 2,6665 1,798c6 
465|266745,79529 
466]2,656838,5916%7 


2,67024,5853 
1,67117,28427. 
2 267209,78 5 79. 


——c. 


459 
bd as 


n—— 


2 2,57 302,090071: 
4722.67. 394419986 
57 312.0 7486,11407 
474(2+0757783417 

75/2; 67669,360g6, 
496 2,67760, 69527 
477|2,67851,83750, 
4782, 2,67942,78956 


ph ah 0314-4,37690 
429(2,63245,72922 
430|2,63346,84556 


2,93447,72702 
2,635483,37468 
2,63648,78964 
2,63748,97295 
2,63848,92570 
2,6 3948,64893 
2,64048,14370 
2,64147,41105 
2,64246,45202 
2,64345926765 


431 
432 
433 
434 
435 


2,64443,85895 
2,64542422693 
443|2,64640,37262 
2,64738,27901 
2,64.836,00110 | 
(2:64933,48587] 
447 2:650307523 I 
448 2,6512.7,60140 
449/2,6522463410 
4.50 2265321125138 


— 


"482 


479[2,68033,55134 
480/2,6812 24,12374 


— 
———— 


481 


2,68214,50764 
2,68304,70382 
483|2,68394,7 1308 
484/2,63484,53616] 
485 25857417386 
486 2,68663,62693 
487 
438/2 2,68341,98220 
48912,68930,88591, 
: 00; Sr etnies | 


N n] Logarithmes, 


| [50il Sopbrirraes 

502[12,70970,37171 
Po 

50312270 : 56,7905 1 


04 [2,70243,05 364 
505/24703 329,137d1. 
50 2,70415205150 
507! 
508 


5 


2,70500,79593 
2,70586,37123 
9/2,70671,77823 
2470757901761, 
<1 1 {20G - Ol: 
FI 212,70925; 99519 
F123 2,7IO1 I,73051L 
F? ED 
515 (2,71 180, 

$1624 $71264497016 
CTPF 2,7 I 449,07 7431! 
$18[2,71432,97597 
$19[2,71516,73579 
520 2,71600,33436 


521[2,71683,77233 
dau yp? near os 
523/2,7185c,16889| 
5242719331 2870 
$25j2472015,93034 
526[2,72098, 5744? 
$27]2> »72181,06152 
nai > 372263,39225 
529 I IOHISIES 
530/2 2,72 127,58696 


519 


_——— 


| 
_ 2,72509,45211 
$3212,72591,16323 
$33[2,72672,72090 
$341272754,12570 
35/2,72835,37820 
2,72916,45897 


2,68752,8961 , ] 


2,72.997,42857 
812,73078,2.2757 
539 2,73158,57652 
$40[2573239,375 98 


2,69108, 14921] | 
2,69196,51028 
2,69284,69193 
494/2,69372,69489, 
495|23694 arid 
496|2,69548,16765| 
49712 ,69635,63887 
4982 ,69722,93428 
499[2,69810,05456, 
500[2,69897,0004 3! 


| 
4912 
492 
493 | 


LL — 


1541[2,73319,72651 
$4212,73399,92865 
543\2,73479,98296 
544[257355988997 
54512>73639,65023 
po 973719,26427 
5471273798,73263 
54812,73878,05585 
549[273957,23445 


1594 


55012,74036,26895]| 


Nu. | i ovarithmes, 


J 39127 jA7dl, i $079 
560|2,74819; NO270 


_- 


—— —— AR 


Oul2474896,2861 J 
F6212,74972,53156 
563[24756 JG, 03949 
564! E7S127, 97049 

565 ly © 4; 70 
566[2,75251,6.431 2 

567 2,75358,30589 
$68 2,7543403357 
569 2,7551 [,22604 
n” 0257558745 557 
571] 
J72 


2,75739,60288 
573} 2,75815,46220 
574[275891,18924 
57 -512375956,78447 
J/ T0423 A405 4 
877 STO 7; $0132 
76192 27 8384 


| 
57 pore 
$79{2,76267 05637 


$81 [2,76417:61324 

582129754 © 1229846 
503 '2,76566,0 5540 
$84/2376641, 28471 
585 [2 PW 76715, 58661 
'586|2,76789,75160 
587/2,76863,81012 
588/2,76937,73261 


| 


590[2,77085,20116 
591[2,77158,74809 
.592[2577232,17067 
$93 [775786199 


2,77378,64450 
237745169657 
257752462597 
$97|2577597433I1 
59$12,77670,11840 
599[257.77 42,682 24. 


595 
Zo 


60512 _—_ 512504 


Numb, 


2,75603 6 { O33 - 


589127701 1,52948 | 


$512,741 5,1 7089 
552 257- +193190777. 
J33 29.452 6442 64968 
$54 2574580967047 } 
955! 257 432929831 
55612374597 +4 791IO | 
55712: 45S5,J1952! 


555812; -4662. 251990 


u—_ 


YO” * pF 
7 5 00 ArUt ines, 


—  — 


004/2,79 103,693 85 
005 2170175153747 
[66 2,73247,262.42 
607/2,783 18,8691 [; 
| 60S. 2,78299,35793 
| 60912,78451,72925; 
| 61 9/2,/3532,98350 
| wa == ap 
\611[2,78<04412102 
S12/2,73575,04221; 
613/2.78745,04745 
614/2,78816,837 17; 
615/2,78887,51158 
616,2,78958,071 22 
617/2,79028,51640 
618/2,79098,8..75 11 
S19|2,79169,054.90 
620 2,79239, : 6895, 
—  — ——— 
62112,79309, ! £002 
6221279379403 947] 
623/247944.8,80457, 
024 257951 5,45897| 
625/2,79588,00 173] 


627/279726,75408; 
628[2,79795,9613 7] 
52912,79865.064.54. 
630/2,79934;054.95, 
631[2,80002,935 92 
632/2,80091,70783 
63312,80140,37100 
634\2,80208,92579 


———_— 


—Y 


637/2,80413,94.323 
638/2,80482,067 87 
63912,85550,08582 
640|2,80617,99740 


— ; — — —__— 


2,80685,80295 
2,80753,50287 
64312,80821,09729 
644/2,80888,58674 
64512,80955,97 :46 
64612,81023,25180 
647/2,81090,42807 
648/2,81157,50059 
649 2,8122.4,46968 
650 2,81291,33566 


64.1 
64.2 


— A 


Nu | Logarithmes. | Nu.; Logaritiunes, 
j — Fear 

601/2,77887,44720 
902,2,77959,64913 | 

s * 
603'2,70031,73121; 6 
FO as i Q. ” _ Q. | 
OF 2301557, [1493 
$35,201624,13000' 
; - 4 | 
656 2,81699,38394. 


626 237955743332) 


$35/2,80277:37253].] 
[$36[2,80345,71 756 


657/2,81736,53596 
$58 2,81822,58936 
659/2,8; $58,54145 
560 2,51954,39355 


— 


561 2,82020,14595 
66212,82025,79894 
663/2,8215 1,35: 84. 


"——— — 


6] 

512,913 39,2988 

C5 212;814.2.1,7 505% 
| $1491,31813 


5C4.2,82216,80794 
665 2,82282,16453/ 
665|2,82347,42292 
5$7/2432412,58339 
668 2,82477,64625 
069 2,825,42,61178 
670 2,82607,4802%7 
671 2,82672,25202 
272, 2,92736,92731 
/673 2,82801,5064.2 
©74'5,52855,98965 
(575 202930, 37728; 
(576, 28299466959 
677] 20393 8, 86687 
$79, 4,03122,96939 
| 75, 2,03186,9774.3 
.680 2,83250,89125 
[981[2,833 14,7 1119 
652/2,33378,43747 
683,2,034.4.2,07037 
'584/2,83505,61017 
5815.8 . 

6852, 3569,95715 
686 ,2,83632,41157 
687|12,83695,67371 
688 2,83758, $4382 
689 2,83821,92219 
690 2,93884,90907 


—— 


691 2,83947,80474. 
692 2,840 10,6094.5 
693[2,84073,32346 
694 28413594705 
595 2,841 98,4046 
595 2,84260,92396 
697,204323,27781 
698 2,84385,54.226 
[29 i 4477 1757, 
700 2,84509,80400 


Ro - | Sg 
Nu.| Loparithmes, | {Nu.] Logarithmes, 


4 
—— ; CC nero _— 


701 2,34571,80180 
[-02 2,94533,71121 
1705 '2,84818,91 170) 
[706[2,54850,4701 
[707|2,04941,9.4.138, 
703|2,85003,32577/ 
709,2,85064,62352; 


| 710,2,05125,83.18+ 


[ 
-1 1 2,85185,95c07 
[712 2:85 247,99936| 
713/2+35308,95295] 
, SR 2. } 
[/*4[2,95369,02118 
[715/2,854.39,604.1 8! 


(710;2,05491,30223 
717;2,8555I,91557/ 


+ pr | 
,718,2,8567 2,444) 


719 2,35672,58554 
729 2,05733,24.96., 


—— 


—— 


[721[2,85793,52647 
722|2485853,71576 
123|2:85013.92905 
/24/2,85973;$5662 
725:2,86033,80066 
726|2,86093,66 207, 
727 2,86153,441009 
728 2,8527 3, 13795 
729 2,86272,75282 
7:0/2,86332,28501 
731 2,86391,73770 
732/2,86451,10811 
733 2,86510,39746 
734,2,86569,605 09 
7351]2295628,73391 
7 36|2,86687, 78143 


1737 2,86746,748 79 


738,2,86805,63618 
739/2,86854,443 84 
749|2,86923,17197 
741 !2,36981 »82080 
742/2487040,39253 
743,2387098, 88138 
744|2,97157,29355 
7451297215,62727 
746 2,87273,88:75| 
74-72,87332,06018, 
749|2,87390,1 5979 
749 217548, 18177] 


759'2,87506,12624 


bl 
—O——_ — _—  — 


[703 2,84695,5325c 
[704 2:94757426591 


ds 


ds bo 


OO — —— — 


Ly 


Al 
» 0 MH "Rt 


*s 
-/ 


| | "FINS S| 
229782958795 


| 
[702;2,88! 95549713 | 


765 2,8 2366,14352 
766|2,8842 2,87696| 
707/2,98479,53639| 
705[2,38536,12200 
69 2,83592,63398| 
770 2,99649,07252 | 


(71[2588705.459781 | 
772/2,98761,73003 
773|2598817,94939 
774|2,58874,09607 
775 '2,30910,17025 
779 2,88996,17213 
777 28994. 2410188 
179(2,89999,95990 
179 223915374577 | 
7%0/2,59209,46027 
781|2,89265,10330 
792, 2,39320,67531 
783 2,99376,15621 
784 2,89431,60527 
735;2;89486,96567 
,786/2,89542,25460 
787 2,39597,47324 
738 2,89652,62175 
789 ,2,89707,70032 
799|2,89762,7091 3 
791 2,99817,54835 
792|2,89872,51816 
793 2,89927,31873 
794,2,89982,05024 
295 2,90036,71287 
796 2:90091,3c677 
797 2-90145,832 14 
1793 290200,28914 
1/99 2,99254,67793 
'007 2,90308,99870 
-————_— 


Numb, 


a>; 


Of Logarithmes. 


{ 84312,92582,75746 


| 846]2492737,03630 


| 


ID 


Nu.| Logarichmes. | 
85112,90363,25161 
80212904 1743553; 
803'2,99471,55453' 
804|2,90525,60457, 
805 2,995 79,38804 
80612,90633,50418 
807 |2,90687,35347 
808/2,90741,13608 
809|2490794435216 
+ ©0414 dk 


8 11|2,90902, 8542 
8$12/2,90955,00292, 
$1312,91009,05456 
8 14 29106244049 
815 (2291 115,76087] 
816 (2,91 169,0i588' 
817,2,91222,20565 
818|2,91275,33037 
819 249 1328,39016} 
820[2,91381,38524 


> — 


82112,91434431570"| | 


822/12,91487,18175 
82312,9153998352 
824(2,91592,72117 
825|2,91645,39485 
826|2,91698,00473 
827|2,91750,55096 
828|2,91803,03368 
829 2,91955,45306 
830 2,91 907,80924 


Nu | Logarithmes. 


851 


2,92992,9560t 
85212,9304395943 
853/[2,9309490312 
854/2,93145,78707 
2,93196,61147 
8$5612,9324743764-7 
357|2,93298,0821 9: 
85812,93348,72878 
859/2,93399,31638 
$60/2:93449-845 12! 


— 


mmm 


8612 2,93500,31515 
862 2,93550,72655! 
'863|2,93601,07958 
564|2,93651,37425 
365 [2,93701,61075 
86612,93751,7392® 
86712,93801,90975; 
868[2,93851,97252/ 
869|2,93901,97765 
870, 2,93951,92526; 
$7112,94001,81550 
87212,94051,64.845 
87312,94101,42437 
874/2,94151,14326 
$75[2+942C0,80530 
876[2,94250,41062 
$7712,94299,95934 
$7812,94349,45159 
879[2,94399,88751 
880/2,94448,26722 


831]|2 pL p64E102.30 
832|2,92012333253 
833 2,92064,50014: 
83412,921 16,605.06 
835|2,92168,64755 
836|2,92220,62774 
$37/2,92272,54580 
$38,2,92324,40186 
839|2,92376,19608 
840/2 2,92427,92861 
841 292479459958 
842|2,9253120915 


$44|2,92634,24456 
845|2,92685,67089 


847,2,92788,34103 
$48|2,92839,58523 
849/2,92890,76902 


{ 

88112,94497,59084 
882[2494546,85 851 
883 2,94596,07036| 
884 |2,94645,22650 
885 
886'2,94743,37219 
887 2,94792,36 198 
888 ay dihaea 
889' 2,94890,17610 
$9012 2,94939,00066| 


| 
| 


$91 2,94987,77040 
3892 2,95936,43544 
$93|2,95085,14589, 
8941295133975 188 
895|2-95182,30353; 
896 2:95230,$0097 
89712,95279,24430, 
898|2,9532763367 
(399[2,95 375296917] 
900[2,95424,25094 


2,9469432707| 


942.]2,97405,09028 


Nu. 
901 
902/2,95520,85375 
903|2,95 56877503 
904(2,95516,84.305} 
905|2,95664,55792 
906,2,95712,81977 
907|2,95760,72071 
908| 2,95808,58485 
999[2,y5856,38832 
91012,95 904, 13923, 
91112,959519937 770] 
91212,95999,483383 

913 2196047607775 
914[2,96094,6 1957, 


Logarithmes. | 


91612,96189454737 
91712,96236,93357 
918 2,96234,26812 
91912,96331,55I14 
920|2,96378,78273 


92112,96425,96302 
922124964 73,29211 
923|2,995520,17010 
924 2,96567,19712 
925[2,95614,17327 
926[2,96661,09867 
927[2,90707,97341 
928[2,96754179762 
0 It 
930[2,96848,29486 
931[2,96894,96810 
932[2,96941,59124 
9331296988,16437 
934|2,9703468762 
93512,97051,16109 
936|2,97127,584857 
937|2»97173,95909 
938/2,97220,28384 
939|2497265,55923 
940[2,97312,70536 


| —— 


| 
941 [2,97358,96234 


9431(2,97451,16927 
94412,97497,19943 
945129754391 8085 


047|2,97634,99790 


946 2,97589,1 1364 


948 2:97650,83373 


2,95472,47910; 


91512, 96142,10941j 


990 


093[2,99694.92485 


_ 197726,62124 


012,97772436053 


Nu., 


ww Room 
951'2,97018,05169 
952,23 2979563, 69484 


95 5j- 
956,2,98045, 78923 

957/2,938091,19378 
05812 99313655091 
959 2,53181 > 86072 
950, 2,95227,22330 
06112 
902 
963 
$64 
965} 
966 
967 


2,98272,33377 

2,98317,50720 

2,08362,62871 
2,938407, 70339 

2,98452,73133 

2,95497,7 [1 264 
2,98542, 6.4741 
96 8[2,958557,53573 
969|2,98>32,37771 
050/2,98677,17343 
971; 2,95721,92299 
972/2,98766, 62649 
973|[2,9981 1,28403 
974 2,98855, $9569 
975 2,98900,46157 
97612,98944,99177 
277 2,98989,45637 
078 2,99033,88548 
97912,99078,26918 
980 2,991 22,60757 


p81 2499166,90078 
982[2,99211,14878 
98312,99255,35178 
984|2,99299,50984 
985 12,99343,62305 
986 

'987 
'988 
'989 


29943171527 
2,99475>69446 
2,99519,62916 
2,99563,51946 


— OO — 


991 [2,09607,35545 
092;2,99651,16722 


2,99738,63844 
2,997 82,30807 
2,99825,93384 


994 
995 
'996 


$97 /2395869,51 533 | 
99812,9991 3,05413 | 


999 2,99956,54882 


2,99387,69149] 


Lib. HI. Part 111, 


L ogarithmes. : 
} 


953: + coin; wengpl 
1542 197954 $3747 | 
2,98000, 33716 ; 


A” 


10c0!Z,COCOO, OC OCO 


| _——— 


850[2,92941,89257 
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CHAT Ik 
Reduttion of Logarithmes. 


O operate by Logarithmes, two things are neceſſary. | "ESL 
4 That f [ c 6 , Wat neceſſary 
Firſt, 1nat for every Integer from an Unic upward, and for every Fraction to wb with 
from an Unit downward, ad inf-41um, we know how to fit a Logarithme thereto ; Logarithmes. 
only an Unit, which neither mulciplyeth nor divideth, needeth no Logarichme, oh 
Secovaly, 1 hat for every Logarichme we be able to find out the Integer, or Fraction, 2. 
Common or Decimal, that anfwers thereto. Both theſe are to be found under the Redudtion 
Propoſition. foliowing in this Chapter of Reduttion, called therefore by ſome, Invention /*n*time called 


; #4 Invention of 

of Logerieinmes Logarithmes, 
ropoſition I. To find a Logarithme fo; any Abfolute Number under 1000, expreſſed Prop. 1. To 

i the Table « find a Loga- 

Seek in the Left Hand Column of the Table, under the Title Numbers, for the ritime for 
Number whole Logarichme is deſired ; and over againſt the ſame, in the Right Hand 7% under 
Column, you hal} find the Logarichme an{wering thereto a 

As if the }ogarithme of 12 be defired ; over againſt 12 ſtands in the Table, Example, 
1,979! 8,12460, which 15 the Logarithme thereof, $So the Logarithme of 340 Is 


found to be 2,53147,59170- 


Prop. fI. To ji:d a Logaritome for any Abſolute Number above 1000. Prop. 2. T 
Where the Tables of Logarithmes are large enough, the Logarichme is to be found, find a Loga- 
asthe [,ogarichme of any Number under 100 is to be found in the Table foregoing. " rithme fn 4 
Luc wircre the Tables are roo ſhort, proceed thus ; we 
1. according to the firſt Fropolicion find the firſt 3, or more Left Hand Figures of - 
your given Number, as far as your Tables will ſerve. | 
2. Inſtead of the 12dex of the Logarithme found, place another which ſhall fir the 
Number given. _ | 
3 Take the difference between the Logarithme found, and the next enſuing, and 
take the reſt of the Figures that remain to the Number given, after the 3 or more Left 
Hand Figures be cuc off. 
4. By theſe get a proportional part thus : As an Unit and ſo many Cyphers, as there 
be Figures remaining, to the ſame Figures, fo ſhall the difference berween the Loga- 
rithme found, and that which follows, be to another Number, which found is to be 
added to the Logarithme before found ; and the ſumme you may take for the queſited 
Logarithme. And though there will be fome little alteration from the true Logarithme, 
yet the difference being inconſiderable makes the Error immaterial. | | 
Example, If the Logarithme of 99945, be ſought, then by the Table the Loga- Ex ne; 
rithme of 099, the firſt 3 Lefr Hand Figures is ſeen to be 2,99956,54882. The 
Tngex of. 99945, muſt be 4, therefore I alter the zdex, and make the Logarichme 
4,99956,54$82, The difference between the Logarichme of 999, and the Logarithme 
of 1000, the next is 43,4.5113. The Figures that remain beſides 999 are 45. Then 
the Analogy is thus : AS 100. 45 :: 43451158. 1955303; for by multiplying 45 into 
4345118, and dividing the Product by 100, that Number of 1955303 is gotren, 
which added to the Logarithme before found makes 4,99976,101 85 the Logarithme 
defired ; and differs but -little with the true Logarithme in the Tables of Mr. Briggs, 


found there to be 4,99;76,10723- 


Prop. III. To find the Logarithme of a Common Frattion, or Integer and Fradtion Prop. 3. Þ 
hs | | find the Loga- 
Vulear Fractions in the Secord Part of the Firſ# Book, were conſidered, as Proper, rithm of - 
Equal.” and Improper. . Common Fra- 

qual, an Proper WIE Ho PE , - &rom. 
Equal Fractions being alwayes an Unit, have © for their Logarichme. _ "0 

The Logarichme of Proper or Improper Fractions are found by ſubſtrating the Lo- Proper os 
garichme of the Leſſer Term our of the [ogarithme of the Greater. The remain ſhall 7proper. 
be the Logarithme of the Fraction, which ſhall be affirmative if the Fraction be Im- 
proper, bur negative if the Fraction be Proper. _ | 

As to find the Logarithme of + or 5, the Logarichme of each is 0,12493,37366, Examples 
but of the Proper Fraction negative, of the other affirmative, 

ny Proper 


258 | Redution of Logarithmes, Lib. III. Part III, 


Proper Fraction 4. Improper Fraction $5. 
0,60205,99913 Log. of 4, 0,60205,99913 Lop. of 4. 
0,47712,12547 Log. of 3. 0,47712,12547 Log. of 3. 

—0,12493,37366 Log. of + differ. 0,12493,87366 Log. of +. 


—_ 


Mixt Numbers 1f the Logarichme of a Mixt Number be ſought, reduce the ſame into an Improper 
firſt to be redu- pyaGtion, and feek the Logarichme thereof as before. 
ced into nM as to get the Logarichme of 2+, | reduce it into 5, and taking the Logarithme of 
proper Fraction. ; 5 By 5 
Example. 2 from the Logarichme of 5, find the Log. deſired of + or 25 to be 0,39794,00086. 
If the Logarichme of the Denominator of any Common Fraction be ſubſtracted our 
of the | ogarichme of the Numerator, the Remain will differ nothing, fave in the 
Arithmetical 1,ex from the *richmetical c omplement (which is the Remainder of any Logarichme 
OY ſubſtracted our of 10 with Cyphers) ; and this Complement, with the true /adex, may 
Logarithme of be taken for the Log? 'ichme of the Fraction, but is properly the Logarithme of the 
the Decimal Decimal Fraction , ror fo the Logarichme of a Decimal Fraction may be gotten. 
Fraetion hyw As in the former inſtance of 4, raking the Logarithme of 4 from the Logarithme of 
_ ; 2, is che indo there will lack an Unit, therefore marked negative. The Logarithme 
xample. by this way is found to be —1,87506,12634, which Logarithme in the Table anſwers 
to 75, being here negative ſhall be the I ogarichme of 75, or 533, which is 4 : For 
75 is 3 of 109. and this Logarichme and the former make up the Logarichme of 7, 
as at A may be ſeen, by adding them together, and differs not from the Arithmetical 


Complement, except in the 1ndex, as following may be ſeen at B. 


Proper Fraction +. 


0,47712,1 2547 Log. of 3. , 
0,60205,99913 Log. of 4. s 


—1,87506,12634 Log. of + of 100, or '75. 


A. B. 
—1,87506,12634 Log. of '75. 10,00c00,00c00 Io, and Cyphers. 
—0,12493,87366 Log of 3. 0,12493,87366 Log. of 24. 
0,00002,00Cc0 Log. of 1. 9,87506,12634 Arith. Compl. 
Notice to be But great notice is to be taken, whether the Logarithme of the Fraction be gotten 


taken how the this or the other way : For that in Addition and Subſtraction, Multiplication and Divi- 

LOGOgE  fion of Logarithmes hereafter, the Cafe will differ between the Logarichme of the 

A” 97 * Decimal, and the Logarithme of the Common Fraction. 

Prop. 4. To Prop. IV. To find the Logarithme of a Decimal, or Integers mixt with Decimals. 

find the Loga- Peſides the way of getting the Decimal Logarithme of a Fraction laſt mentioned, 

—_— take this General Rule. 

or Max. | Suppoſe the Numbers whoſe Logarichme is ſought to be an Integer, and find the 
Logarithme thereof accordingly, then prefix an /ndex therero according to the diſtance 
of the firſt Left Hand Figure of the given Number from unity : For the Charatteri- 
ſtique alwayes differs according to the nature of the Number, though the reſt of the 

Examples, =TLogarithme may be the ſame. Examples, 


Numbers, Logarichmes, 
Integers 485 2,68574417386. 
Mixt 48,5 I,6857417386. 

4,35 CIT ITICE. 
Decimals ” 5 —1,6857417386. 
20485 —2,6857417386. 


Prop. 5. T5 Prop. V. To find the Abſolute Number correſponding to 4 Logarithme given, be it in- 
find the Num- tegyal or mixed. | | | 

ber for a Loga- "Thoſe Logarichmes that anſwer to Integers or Mixt Numbers may be found in the 
rithine given, Tables 


1. Either 
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1. Either the Logarithme with the /adex. Or, 

2. The Logarithme with another [zaex Greater or Leſſer, Or, 

3. The Jndex with another Logarichme. Or elle, 

4. Neither [dex nor Logarichue exactly. And therefore, 

If the Logarichme be expreſſed in the Tables, then by the orderly increaſe or de- 1* th> L554- 
creaſe of the { ogarithmes, leeking in the Column under the Title Logarichmes, you rittme be in 
will ſoon find the Logarichme fought, and juſt againſt ic under the Title Numbers m Fe Tanks. 
the Lefr Hand Tolumn, you find the Abtolure Number that anſwers thereto. 

Asif che Logarichme 2,15836,24921 be given, and the Abſulute Number belong- Ex.mple, 
ing thereto be deſired, I look in che 7avle and find the Logarithme, and in the Lefc 
Hand Column 1 4.4 to be the correſponding Number. 

If the Logarichme given have a greater /zdex than is to be found in the Tables, then 77 the Loca- 
conſidering that the Logarithme of 2 is the Logarithme of 20, only alcering the 1adex ; rithms have 
and ſo the Logarithmeof 3 the ſame with ;o, of 4 with 40, &c. the Logarithme of © Iidex 
11 the ſame with 110; the Logirithme of 12 with 129, &c. It is eaſe having found -25-"0j wa 
the Logarithme with the leaft J-4ex inthe Tables tro produce the true Number corre. 
ſponding co the Greateſt /adex, by adding to the Right Hand of the Number anfſwer- !2n jound 
ing the Logarithme found with the leaſt Jadex, ſo many Cyphers as there are Units in 7? © £27 
the /ndex of the given Logaricthme more than in the /z-ex of the Logarichme found. 

As if 4,30102,999537, be the Logarithme given, neglecting the J/ndex I look in the ""JA0PY 
Tables, and find the Logarichme againſt 2, 20, 200, &c. bur all of a different Index. p 
I take thar of 2, being cheleaſt, and adjoyn to 2 the Number correſponding 4 Cy- 
phers, becaule the /:4cx of the Logarichme given was 4, and the Index of 2 was o. 

So is 20000 the Number anſwering to the ! ogari:thme 4,30102,99957. 

If the Logarichme given be nor preciſely found in the Tab-e, in the proper place, 9; fd 
according to the Index thereof, or with a lefler /aacx, then the fame may be fought with a Greater 
for among the Logarithmes of a greater /zacx, And if found there you ſhall have [nd-s. 
the ablolute Number thereof in more Figures than the /-dex of the given Logarichme 
requires. Wherefore cur off fo many of the Right Hand Figures as are ſuperfluous ; 
for the Numerator of a Fraction, whoſe Denominator thall be an Unit with fo many 
Cyphers as there be Figures in the Numeraror, or it may be let as a Decimal. 

Example, Let the Logarithme given be 1,0969 -,20: 30, Which ſought for among Example. 
the Logarichmes whoſe Index is 1, cannot be found exactly, but is found among the | 
Logarithmes that have 2 for their [ndex, and over againtt the ſame the abfolure Num- 
ber 125, which conſiſts of 3 Figures, whereas the /ndex of the given Logarithme 
being but 1, required but 2 Figures in the abſolute Number, therefore [ cur off the 
laſt Right Hand Figure of 125, and leave 2, viz. 12, and che 5 is Numerator of a 
Fraction to io the Denominator ; fo ſhall the abſolute Number be 12.5, or » 2,5. 

And if the given Logarichme had been found with a greater /ndex than 2, as ir hap- 2 
peneth ofcentimes in large Tables, ſuch as thole of Mr. Briggs are : As ſuppoſe 
1,04328.35556, the Logarithme given and found under the 7zdex 4, and the corre- 
ſponding Number 11048, then ſhould the Number be 11,048, or 115255. And 
if the 1zaex of the given Logarichme had been 2, then 110;#3. If 3, then 1104,,, 

@ cc. Do 

If the Index be found with another Logarithme than that given, and the Table not IF tbe tndex 
large enough to find it with a greater Jndex, then enter the Table with the Index of be fund with 
the Logaricthme given, and find the next leſſer Logarirhme to the given Logarithme, _ Loga- 
and you have the Integer anſwering thereto, to which a Fraction is to be adjoyned, -_ 
which is thus gotten. 

Subſtrac the Logarithme found from the Logarithme given, ' the Remain ſhall be che 
Numerator, and the difference between the Logarichme found, and that which next 
follows in the Table ſhall be che Denominator of che Fraction. 

As in the former inſtance, if 1,09691,00130, be the given Logarithme, the next Ex: /c. 
lefſer Logarichme found in the Table with the /ngex 1, 1s 1,c7918,1i2460, and the ab- 
ſolute Number anſwering thereto is 12 ; then ſubſtracting the Logarithme of 12 from 
the Logarithme given, the Remain is 1772,87570,. which ſhall be the Numerator to 
3476,21063, the difference between the Logarithme of 12 and the Logaricthme of 13. 

And being neat 3,- by cutting off many of the Right Hand Figures, (without ſenſible 
Error) may be reduced to 4; equivalent to /, or +, as before. - | 

Or rather, turn it into a Decimal Fraction, which is thus done 5 adjoyn Cyphers Be? to be ' 
to the Righc Band of the Difference or Remain afrer the next leſſer Logarichme in turned int) a 
the Table is ſubſtratted from the given Logarithme : And divide this Number wich __—_ 
the Cyphers ſo adjoyned by the Difference between the next Leſler and next Greater 


Logarithmes found in the Table ; wherefore if to 1772437670, there be but 2 uM Example. 
pners 
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phers adjoyned, and the fame be divided by 3476,21c63, the Quotient will be 5x, 
to be added to 12 as a Decimal, and fo the [ogarithme given, ſhall be the Logarichme 
for 12,51, and by adjoyning more Cyphers, and continuing the Diviſion, the Decimal 
will be greater. 


| 9278 
34 7 238517 
2772,8767999 | 51 
3476212633 
3476,2X06 


If Index ny If neither Jndex not Logarithme be found exadly in the Table, proceed thus ; un- 

cn, 5 "2g der the Greateſt Index your Tables will afford, find the next leſſer Logarichme to the 

wi Logarithme given, neglecting the Indices of both, and reſerve the Number anſwerin 
to the Logarithme found apart, and note the true /-dex of that Number. Then ſub- 
ſtract the Logarichme found from the Logarithme given, and with the Difference be- 
tween the Logarichme found and that which next follows in the Table, you may pet a 
proportional part by this Analogy. As the Difference between the Logarithme found 
and the following, to the Difference between the Logarichme found, and the Loga- 
rithme given ; 1o is an Unit with ſo many Cyphers as there are Abſolute Numbers 
wanting in the Number found to make up the 7n:dex of the Logarithme given, to the 
ſame Numbers wanting, which Numbers gotten adjoyn to the Right Hand, 

Example. As if the Logarithme given be 4,99976,10185, under the greateſt /aex in the fore- 
going Table 2, | find 99955,54832, the next Logarithme to the Logarithme given, 
and the ares ay Number to be 999, the true Index whereof is 2, the Loga- 
rithme of 99y taken from the given Logarithme leaves 1 9,55303, the Difference be- 
tween the Logarithme of 999, and the Logarithme of 1coo is 43,45118, the Jndex 
of the given Logarithme is 4, and of 999 but 2, therefore 2 places are wanting : 
Then | ſay, As 43,451 18, to 19,55303, fois roo to 45, almoſt ; which 45 adjoyned 
to 999, makes 99945, for the Number correſponding to the given Logarichme. 


[434519 
zZ x7255818 
19,5530390 (44 and above. 
4345 xx88 
43145 XX 


And in like manner the Abſolute Number anſwering to Logarithmes given that 
have 6, 7, 8, or more Units in their zdex may be had exaCt enough for Operation, 


Prop.6. o Prop. VI. To find a Frattion for a given Logarithme. 
pic} 8 _ 2M Fractions deſired for a given Logaricthme may be either Common or Decimal. The 
J:hme.” - Decimal much the eaſier to be found, and therefore in common uſe the Logarithmes 
of them are beſt to be choſen ; yet ſometime the Logarithme of a-Vulgar Fraction 
may be neceſſary : The way to get the Logarithmes of both, ſee in the Settjous fol- 


- lowing. 


Logarithme of 'S. 1. When a Common Fraction is defired for the Logarithme thereof given. If 
a Common Fra- the given Logarithme with the proper 1-dex be found in the Table, then the abſolute 
ion found Number correſponding ſhall be the Denominator of the FraQtion, ro which 1 ſhall be 


withthe Index 
end deſired NUMerator. | 


Common. As if —0,30102,99957, be the Logarithme given, the abſolute Number anſwer- 
Example. ing thereto is 2, which ſhall be the Denominator ; fo ſhall 4 be the Fraftion of the 
given Logarithme, 


Logarithme of &, 2, When the Logarithme of a Common Fraction with the given Index is found 
a Common Fra- {11 the Table, and the Fraction is deſired to be a Decimal ; ſubſtract the given Loga- 
ion found, : , , Wn WM 
und deſired ts Tithme ſrom the Logarithme of the Decimal Denominator given, the correſponding 
be a Decimal. Number to the remaining Logarithme ſhall be the Numerator to the given Denomi- 

nator. 6 
Example. Asif —0,30102,99957, be given, and the Decimal thereof be ſought in Primes of 
Tenths, then I take the Logarithme given from the Logarichme of 10, the Remain 
is 


he tad 
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is 0,69897,00043, which 1s the Logarithme of 5; ſo ſhall 5 be the Numerator to 10, 
and the Decimal Fraction 7, . | 

If the Denominator given had been 1co, and {o the Decimal ſet in Seconds, then 
the Logarichme given taken from the Logarithme of 100, leaves 1,69827,00043, 


the Logarithme of 50, which ſhall be che Numerator to 100, and the Fraction A. 


or > as before 


-» The like is to be done with others : Nevertheleſs ic ofren happens, the oreater the 


Denominator given, the more eaſie to find the correiponding Number to the Loga- 
rithme of the Remain, to be an Integer. 


$. 3. When the given Logarithme of a Common Fraction is not found in the Table, 
yer if the Fraction be deſired to be a Decimal, the work is the fame with the laſt 
above-mentioned. 

As if —-c,12493,87366, be the Logarithme given, and I defire to know the De- 
cimal Fraction ſignified thereby, whoſe Denominator ſhall be 100 ; or Seconds, 
afcer Subſtraction of the given Logarichme from the Logarichme of 100, the Remain 
is 1,87506, 12634, the Logarichme of 75, which ſhall be the Numerator to 100, as 
was leen before. 

Here may be noted what was mentioned above, that the greater the Denominator, 
the more exact the Whole Number may be found, For if to this Logarithme 
0,12493,87366, the Denominator had been given 10, then would the Remain have 
been 0,87506,12.534, the nearelt ſnteger anſwering which is 7, which is 7 Primes or 
Tenths ; but then tor that the Remain is greater than the Logarithme of 7, the Nu- 
merator is not exact, bur I loſe the 5 Seconds, unlets I work for them by ſome of the 
varieties in the #ifth Propoſition. 


$. 4. When the Logarichme of a Common Fraction is given, which is not to be 


found in the 7 able, and the Fraction thereof deſired Vulgar and nor Decimal : Then 


afrer the Decimal Fraction thereof is found as above, reduce the ſame to the leaſt 
Termes. 

As if #5, be found as above, for the Logarithme of —1,87506,12634, I abbre- 
viate £5, to 4 the Common Fraction, whole Log. as above was —o,1 249387366. 


IO0O 


The Greater 
tie Dennmna- 
tor th? more 
e fie £3 find. 


Logarithme of 
a Cominon Fr ae 
Gin net found, 
and deſired te 
be a Dec1mal. 


Example. 


The Greater the 
Denominator 
the nearer the 
truth. 


Logarithme of 
a Common Fra- 
&ion not found, 
and deſired 
Common, 


Example, 


S. 5. When the Logarithme of a Decimal Fraction is given, look out the correſpond- Decimal found 


ing Number : 


Asif the given Logarithme were the Logarichme of-an Integer, and for the Loga- 


then place the Seperatrix according to the Units contained in the Jndex, or which is all rithme theres 


one, prefix before the Number found fo many Cyphers lacking one, as there be Units 
in the /:dex of the Logarithme given. 2” 
As if —2,68574,17386, be the Logarithme of a Decimal, which I find in the 
Table againſt the Integers 485, then I place Unity two places before the Left Hand 
Figure thereof, for that the Index here is 2 defective, ſo is the Decimal 0,0485. 
But if the Logaricthme given were —1,68574,17386, then ſhould the Decual be 
0,485. If the Logarithme were 0,68574,17386, the Integers and Decimal would 


be thus 4,85, &c. as was ſeen in the Forth Propoſition of this Chapter, and the like 


is to be underſtood of others. ea 5 | 
Nothing need be added to prove the Invention -of. Logarithmes for Numbers, or 


Numbers for Logarichmes, ſeeing both are to be examined and proved by the fore- 
going Table of Logarithmes, | | 


CHAP. II. 
Addition of Logarithmes. 


A therefore the Logarichme of the Multiplyer be added to the Logarichme of the 
Mulciplicand, the Total ſhall be the Logarichme of the Product. 

To add two Logarithmes, conſider whether the given Logarithmes be both of one 
Nature or not, that is, Affirmative, Negative or Mixt ; for Affirmative will produce 


. Affirmative, and Negative Negative ; but if they be Mixt, the Product will be ſome- 
X x x rime 


Examples. 


Prof by the 
Tables. 


Ddition of Logarithmes is equivalent to Multiplication of other Numbers. If Logarithmes 


added what 
equrualent to. 


Toe Key of 
Addition of 
Logarithmes. 
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time the one, and ſometime the other ; for one of them is in nature ſubſtractive from 


che other, <P Bebe 
ASif 4 4-2 =6, then is 10000 * 100 = 100c000. And as 4, +2 =6, lo is 


,0001 x,01 =,000001, But 3+2=1, 01000 X,ol = 10, is as 1000.L100 =1O. 
And as 34-2 =1, 0r ,o0t * 100 =0,1, fo is iooYViooo =0,1. This Key may 


- unlock Addition of Logarithmes, but the particular Caſes following make all plain. 


I. 
I bath be 
Affirmative, 


Example. 


If bath be 
Nee.tive, 


Example in a 
Frattion, 


Example in 4 
Decimal. 


Zo 
Data of divers 
kinds, and the 
Logarithme 
defetlive be the 
Logarithme 
of 4 Fratlion. 
Examples. 


1. Caſe. If the given Logarithmes be both affirmative, then add the Numbers, as 
if they were Integers, and the ſumme ſhall be a Logarichme of the ſame kind, and his 
Abſolute Number the Product. 

As to add the Logarithme of go to the Logarithme of g, the Total is the Loga- 
rithme of 810, the Product of both. 


Mulriplicand 1,95424,25094 Log. of 90 
Multiplyer 0,95424,25094 Log. of 9 


HREImrigmomn nn | 


Product 2,90848,50188 Log. of 810 


2. Caſe. If the given em be both Negative, as before, add the Numbers 
as Integers, and the ſumme ſhall be a Logarithme of the ſame kind ; only in the Loga- 
richmes of Decimals, if from the Left Hand place next the /zdex, any Tens be car- 
ried onward to the Index, they are alwayes Affirmative, although the /:dex be Nega- 
tive: And then the Affirmative muſt be ſubſtracted out of the Negative Indices, as was 
caught in Addition of Decimal 7ndjces. 

Fs to add —0,30102,99957, the Logarithme of 5 to it ſelf, the Total ſhall be 
—0,60205-99914, the Logarithme of 4, which is the Product of 5 multiplyed by ir 
ſelf, and herein is no difficulty, 

Bur if the Fraction had been a Decimal, that is 0,5, or ,4%, the Logarithme of 
which is —1,69897,00043, then in adding them, when I come to the Figures next the 
Indices, an Unit is to be carried over to the /ndices for the 10 which is there, and this 
Affirmative I take from the ſumme of both the Negative Indices, and the Remain is 1 
Negative; fois rhe Total —1,39794,00086, which is the Logarithme of 0,25, that 
is the Product of 5' by 5, and agrees to the other in value, though in other Terms, 


becauſe 25 is 4 of 100. 


Multiplicand —0,30102,99957 Log. of 3 —1,69897,00043 Log. of 0,5! 
Multiplyer —0,30102,99957 Log. of I —1,69897,0004.3 Log. of 0,5! 


——— 


___; 


Product ' —=0,60205,99914 Log. of I —1,39794,00086 Log. of 25” 


red 


3. Caſe. If the given Logarithmes be of different kinds, that is, the one Afirma- 
tive and the other Negative, and the defective Logarithme be the Logarithme of a 
Common FraQtion ; then ſubſtraQt the Leſſer Logarithme out of the Greater, the Re- 
mainder ſhall be the Logarithme of the ProduQt required, and ſhall alwayes be of the 
ſame kind with the Greater Logarirhme. 

As if 5 were to be multiplyed by 3, then —0,30102,99957, the Logarithme of + 
taken from 0,69897,00043, the Logarithme of 5, leaverh 0,39794,00086, the Lo- 
garithme of + or 23, the Product not defective becauſe the Logarithme of 5 the Greater 
Logarithme was abundant, 

Butif 26 be multiplyed by , then 1,30102,99957, the Logarithme of 20 being 
the Leſſer, is to be ſubſtracted from —1,60205,99913, the Logarithme of 2, and 
the Remain will be —0,301 02,99956, the Logarithme of the Product 55 or 5 defe- 
Qtive, becauſe the Greater Logarithme is Negative. | 


Mulciplicand 0,69897,00043 Log. of 5 + 1,30102,99957 Log. of 20 
Mulciplyer —0,30102,99957 Log. of - —1,60205,99913 Log. of Z; 


Product : ©,39794,00086 Log. of + —0,30102,99956 Log. of 42 


——_ i ————— 
| tes. At... MM 


4. Caſe. 


Leona 
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4. Caſe. If the given Logarithmes be of divers kinds, and the Negative Loga- 


till you come to the /zdex, and there fubſtract the Lefſer Index from the Greater, re- Logarithme 


membring tt 10 carried over, it any be, 1s Aſhirmative, as before noted in the Second defective be the 
Caſe, and to be ordered accordingly. Logarithme 6; 


Asif —1,69597,00043, the Logarithme of ,2,, or 0,5, which is £, be added to 4 Pimal. 
the Logarichme of 5, that is 0,69897,00043, the Total Product is 0,39794,00086, Examples. 
the Logarichme of 2,5 and Affirmative ; for there the Unit carried for the 10 next the 
Jadex being Affirmative, ſubſtracted from the Negative Index 1, leaves © to the Pro- 
duct abundant, 

Bur if the defective Logarithme of the Decimal 0,025, that is —2,39794,00087 be 
added to the Logarithme of 20, the Total will be —1,69897,00044, the Logarichme 
of 5 Primes or ,50”; for the 1ndex 1 Affirmative taken from 2 Negative, leaves the 
Remain defective, becauſe the Izdex of that kind was the Greater. 


Multiplicand —1,69897,09043 Log. of 0,5' 1,30102,99957 Log. of 20 
Multiplyer 0,69897,00043 Log. of 5 —2,39794,00087 Log. of ,025”: 


K —— 


Product 0,39794,00086 Log. of 2,5! 


—1,69897,00044 Log, of ,5' 


— 


" 5. Caſe, .If ſeveral Numbers be given to be mulciplyed one into another, add al] _ 
their Logarithmes together, according to the Directions foregoing, and the Total Data many 
thereof ſhall be the Product deſired, whereby in diſpatch of great Multiplications, a %"*"-- 


wonderful expedition is attained, View the Examples following. Ecomples. 


Integers. 


0,47712,12547 Log. of 3 0,30102,99957 Log. of 2 Numbers multi- 
1,041 39,26852 Log. of 11 0,69897,00043 Log. of 5 > plyed one into 


1,23044,39214 Log. of 17 1,90308,99870 Log. of 80) another. 
2,74896,28613 Log. of 561 2,90308,09870 Log. of 800 Product. 


od 


Common Fractions, 


—0,60205,99913 Log. of 
—0,60205,99913 Log. 


—0,30102,99957 Log. of 


—2,12493,87366 Log. of tiplyed toge- 


; —0,17609,12590 Log. of + Fractions mul- 

SZ 

4 
—0,07918,12461 Log. of 5+) ther. 


© 
wy 
[aſe bl 


es > —  . 


wo 
Iv 


—1,50514,99733 Log. of —0,38021,12417 Log. of 4, Product. 


| 


Decimals. 


—1,00000,00000 Log. of 0,1' —2,47712,12547 Log. of 0,03” 
—1,17609,12591 Log. of 0,15” —3,99308,99870 Log. of 0,008” 
—1,9 5424325094 Log. of 0,9 —360205 ,99913 Log. of 0,004” 


—————_—— 


-—2,13033,37685 Log. of 0,0135”” —7,98227,12330 Log. of 0,00000096"% 


nn — «  —-+| GF—_——_ 


Mixt Numbers. 


0,30102,99957 Log. of 2 1,22530,92$17 Log. of 16,8” 
2,15836,24921 Log, of 144 —1,87506,12634 Log. of 0,75" 

—1,87506,12634 Log. of . 0,75" —2,69897,00043 Log, of 0,05” 
2,33445237512 Log. of 216,00% —1,79934,05494 Log. of 0,63000" 


| CDI nemo 5 nm = 


"I 
richme be the Logarithme of a Decimal Fraftion, then add the Logarichmes together P3t2 of 4rrers. 
kinds, and the. 


The Product of the Numbers multiplyed anſwering to the Number correſponding Progf of Ad- 
to the Toral Logarithme of the Logarithmes added, is Proof ſufficient of Logarichmi- —_ - 4 


cal Addition. "<l 
CHAP. 
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CHAT 39. 
Subſtrattion of Logarithmes. 


Logarithmes Ubſtraction of Logarithmes performeth as much as Diviſion of other Numbers, 

ſubſtratted g and therefore to ſubſtract the Logarithme of the Diviſor from the Logarithme of 
To #7 the Dividend, the Remain ſhall be the Logarichme of the Quorienr. 

The Key of Bur as before in Addition, the Logarichmes being ſome defective, and others abun- 

Subſtrationof dant, conſideration muſt be had in the Subſtraftion, that the Remain or Quotient be 

Logarithmcs. rightly Denominate, Affirmative or Negative, according as the Natures of the given 

Logarithmes will admic. 

For as in Indices 4 — 2 =2 : And in multiplyed Numbers corre!ponding 

10000 I} 100 = 100. And,—2=2; that is in Decimals thus, ,coor T,o1 —,or. 

Soif 0 — 2 be taken from 0+ 3, the Remain ſhall be =5, that. is in Numbers. It 

1 ,01 beraken from 1 *« 1000, the Remain ſhall be = 100000. For there as the 1:- 

- dices are added, 1000 fhall be multiplyed by 100, the Quotient of the Diviſion. But 

if o+2 be taken from 0o—3, the Remain ſhall be = 5, which in Numbers is as 

x * 100 taken from 1:Y,,cor, the Remain ſhall be = ,ovoo1. This is the Key of 
SubſtraCtion, and may be fully underſtood in the Cales following, 


x. 1. Caſe. If the given Logarithmes be both affirmative, and that of the Diviſor leſs 
_ If both be than that of the Dividend, then ſubſtract the lefſer Logarichme from the greater, as if 
Afeirmative. they were Integers ; and the Remain ſhall be a Logarithme of the ſame kind, and the 
abſolute Number anſwering thereto, the Quotient. 
Example. As to divide 810 by g, the Quotient is go ; fo to ſubſtrat 0,95424,25094, the 
Logarithme of 9 from 2,90848,50189, the Logarithme of 810, the Remain 1s 
1,9542425095, the Logarithme of go, the Quotient. 


Dividend 2,90848,5018g Log. of $10 
Divifor 04,95424,25094 Log. of 9g 


Quotient 149542425095 Log. of go 


=] 


2, 2. Caſe. If both the given Logarithmes are affirmative, and that of the Diviſor 
If both be greater than that of the Dividend, then after Subſtraction of all che reſt of the Loga- 


pur pr toi rithme of. the Divifor from the Logarithme of the Dividend, excepr the Index, take 
greateſt. the lefſer 7-dex from the greater, and change the Sign of the Remain. And in fub- 


ftracting, if in the next Figure to the Jndex you have occaſion to borrow 10, then ac- 
compt the /:dex of the Dividend 1 leſs than ir is ; as if 3, accompt -it 2, if 2 bur 1, 
&c. Examples of both. 

Exainples. As if g be divided by go, the Quotient will be & or 0,1 ; fo to ſubſtract 
1,95424,25094 the Logarithme of go, from 0,95 424,25094, the Logarithme of g, 
the Remain will be —1,c0000,00000, the Logarichme of #, or o,1, as at A. 

| And if 36 be divided by go,the Quotient by abbreviation will be + : So 1,954.24,25094 
the Logarichme of go, taken from the Logarithme of 36, which is 1,55639,25008, 
the Remain will be the Logarichme of 0,4', or abbreviated = ; where 1 for the 10 
borrowed next the Jndex abates the CharaQeriſtique 1 of rhe upper Logarichme 3 and 
ſo o being left for the lefler /»dex taken from the lower, changes the Sign, as at B. 


A. B. 
Dividend 0,95424,25094 Log. of 9 1,55630,25008 Log. of 36 


Diviſor 1,95424,25094 Log. of go 1,95424,25094 Log. of go 


\ — — I 


Quotient —1,00000,00000 Log. of o,i1' —1,60205,99914. Log. of 0,4 


* — - 


4. Cafe. 
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- 3. Caſe. If the given Logarithmes are both Negative, of Vulgar Fractions, and 3- 
that of the Diviſor the leſſer; then as if they were Integers, ſubſtra the Logarithme # #t4 be 
of the Diviſor from the Logarithme of the Dividend, and the Remain ſhall be a de- ne of 
fective Logarichme of the ſame kind, Burt if the Logarichme of the Diviſor be the 
reater, take the leſter Logarithme from the greater, and change the Sign of the Re- 
main, for in this ca{e it ſhall be abundant. 

As if /*, be divided by 4, the Quotient will be 5 ; ſo if the Logarithme of £, thar Examples 
is —0,60205,99913, be taken from —1,50514,99783, the Logarithme of /,, the 
Remain will be —0,90308,99870, the Logarithme of +, as at C, 

But if 5 be divided by 5 the Quotient will be 2 ; for the Diviſor having the 
greater Logarichme, the /zdcx which was negative is. now changed, and the Remain 
affirmative, as at D. 


C D 


Dividend —t,50514,99783 Log. of #, —0,30102,99957 Log. of * 
Divifſor —0,60205,99913 Log. of 5 —0,60205,99913 Log. of ; 
—0,90303,99870 Log, of 5 0,30102,99956 Log. of 2 


| —— 


3. Caſe. If the Logarithmes given are both of Decimals, then ſubſtract themi as 
Integers till you come to the Index; and there if in the next place to the 1rdex you DataDecimal:s 
borrow 10, accompt the /:dex of the Dividend 1 lets than itis ; asif —1, accompt it 
—2, if —2 then —3, &c. and then take the leſſer 7:4cx from the greater : And if 
the upper Index, which is of the Dividend, be the leaft, then change the Sign of the 
Remain, which ſhall be the Logarichme of the Quotient. 

As to divide 0,01 35” by 0,1”, the Quotient wiil be 0,135” : So if the Logarithme Eramples. 
of 0,1' be taken from —2,13033,37685, the Logarithme of o,o1 35”, the Reniain 
will be —1,1303 3437683, the Logarithme of 0,1 35”, as at E. 

And if 0,01 35” be divided by 0,9', the Quotient will be 0,015” : So if the Loga- 
rithme of 0,9%, which is —1,9542425094, be taken from —2,13033,37685, the 
Logarithme of 0,01 35”, there will be lefr —2,17609,12591 , the Logarichme of 
0,015”, as at F, ; where by borrowing the 10, next the Jndex, the upper 1ndex is 


accompted —3. 

E. | F, 
Dividend —2,13033,37685 Log. of 0,0135” —2,1303 3,37685 Log. of 0,01 35/” 
Diviſor —1 ,0c000,c0000 Log. of o,1' —1,95424+25094 Log. of 0,9' 


Quotient —1,13033,37685 Log. of 0,135” —2,17609,12591 Log. of o,o15” 


Other Examples of the varieties that may happen under this Caſe here follow. 


Dividend —1,87506,12634 Log. of 0,752 —1,65321,25138 Log. of 0,45” 
Diviſor —2,69897,00043 Log. of 0,05” —1,95424, 25094 Log, of 0,9” 


Quotient —1,17609,12591 Log. of 15,0 —1,69897,00044 Log. of 0,5/ 


nn CENCE. CR 


Dividend —2,1303337685 Log. of 0,0135” —1,30102,99957 Log. of 0,2 


Divifor —2,69897,00043 Log. of 0,05” —2,60205,99913 Log. of 0,04” 
Quotient —1,43136,37642 Log. of 0,27” 0,69897, 00044 Log. of 5,0 
Dividend —1,954 24425094 Log. of o,9' —2,07918,1 2460 Log. of 0,012” 
| Diviſor —1,17609,12591 Log. of 0,15” —1,17609,12591 Log. of 0,15” 
Quotient —0,77815,12503 Log. of 6,0 — 2,90308,99869 Lop. of 0,08” 


—_ — 


Yyy g. Caſe, 
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So, e, Caſe. If the Logatichmes given are of divers kinds; that is one affirmative and 

Data of 49215 the gther negative, arid the defeCtive Logarithme be the Logarithme of a Common Fra- 
_ Aion ; add them together, and the ſumme ſhall be the Logarithme of the Quotient, 
atid of the ſame kind with the Dividend, Bur if the defective Logarithme be the Lo- 
garithmne of a Decittial FraQtion, then ſubtract the Logarithme of rhe Diviſor out of 
the Logarithme of the Dividend till you come to the Index, and then add the [ndices 
wu : And if 10 be botrowed. accompt the dex of the Dividend one lefs, as 
betore. | 

Examples of both ſorts follow ſo plainly that illuſtration thereof is needleſs. 


Examples. 


Integers with Common Fractions. 


Dividend 0,77815,12504 Log. of 6 —0,12493,37366 Log, of + 
Diviſor —0,1i2493,87366 Log, of + 0,77515,12504 Log. of 6 
Quotient 0,903c8,99850 Log. of 8 —0,90308,99870 Log. of 5 
Dividend 1,20411,99827 Log. of 16 —1,90308,99875 Log. of £, 
Diviſor —1,90308,99870 Log. of Fg, : ,20411,99827 Log. of 16 
Quotient 3,10720,99697 Log. of 1289 —3,:5720,99697 Log, of ;;4, 
Integers with Decimats, 
Dividend 0,60205,99913 Log. of 4 —3,90308,998-0 Log. of 0,008" 
Diviſor —3,90308,99870 Log. of 0,008" 0,60205,99913 Log. of 4 
Quotieit =2,69899,00043 Log. of 500 —3,30102,99957 Log. of 0,002” 
Dividend 0,69897,00043 Log. of 5 —1,39794,00087 Log. of 0,25” 
Diviſor —1,39794,00087 Log. of 0,25” 0,69897,00043 Log. of 5 
Quotient _ 1,30102,99956 Log. of 20 —2,69897,00044 Log. of 0,05” 


24 


bs — * ww + - * 


Mixt Numbers. 


P—— — 


Quotient 0,88986,17213 Log. of 7376” 1,79588,00173 Log. of 62,5 
. Proof of Sub- The Quptient of the Numbers divided, an{wering to the Number of the Remain- 
ow e's BY ing Logarithme of the Logarithmes Tubſtracted, is Proof enough of the truth of Loga- 
- rithmical SubſtraCtion, 
GHAP. V. 
Multiplication of Logarithmes. 
Logarithmes FF Ulciplication of Logarithmes reſembleth M ulriplication of Ratio's, hereafcer 
pas p10 1V I treatedof; forrhatir makerh the Product a Figurate Number. As ro multi. 
_ F124 ply a Logarithme by 2, produceth the Logarithme of the Square. And to multiply 


by 3 the Logarithme of the Cube, &c. according to the Figural 1ndex of the Quan- 


tity uſed for Mulciplyer. 


I, Caſe, 


$9.5qu.—2,79588,001 72 Log. of 0,0625'”” 


Chap. V. Multiplication of Logarithmes. 267 


i. Caſe, There is no difhculty therein, if the Index of the given Logarithme be I. 
affirmative, or the defective Logarithme be the Logarithme of a Common Fraction ; 7 *** Index 
for then the Multiplication is as in Integers. - on defedihu 

For as 9 mulriplyed by 9 giveth 8: ; fothe Logarithme of 9 multiplyed by 2 pro- Logarithme 
duceth the Logarichme of 81x. And the Fraction > ſquared is & ; ſo the Logarithme be the Loga- 


of + multiplyed by 2 ſhall give the Logarithme of A. And the like may be done for *i*ume of 4 
any other power. 
Integers. Common Fractions. 
Rovt 049542425094 Log. of 9 —0,65321,25137 Log, of ; 
2 2 
Square 1,90848,50188 Log, of 8: —1,30542,50274 Log. of &, 
Root 0©,69897,00043 Log. of 5 —0,17609,125g0 Log. of + 
3 3 


Cube 2,09691,00129 Log. of 125 —0,52827,37770 Log. of ,*, 


— — — 


Root 0,60205,99913 Log. of 4 —0,69897,00043 Log. of * 
+ q 


$q Squa. 2,:0323,99652 Log. of 256 —2,79588,000172 Log, of 74; 


2. Caſe. If thegiven Logarithme be the Logarithme of a Decimal, there is no & 2. 
difference between che Mulciplicarion thereof and others, ſave when in multiplying the 4 _ Loga- 
Figure next the /ndex if any Tens ariſe, the Units carried over for them are affirma- cmarky 254g 


tive, and to be ſubſtracted from che Product of the negative Index. of a Decimal. 
As in ſquaring 0,05”, the 10 carried from the Multiplication of 6 in the Logarichme, Zxamples. 


ſhall abate 1 from the Product of the /zdex, and leave bur —3, The like alfo hap- 
Peneth in other Examples. 


Root —2,69897,00043 Log. of 0,05”  —1,30102399957 Log, of 0,2' 
2 2 


0 NES 


Shuare —3,39794,00086 Log.of o,oo25”” —2,6 0205499914 Log. of 0,04.” 


Root —2,69897,00043 Log. of 0,05” —2,,30102,99957 Log. 'of 0,02” 
3 3 


—_—— 


[-Y 


Cube —4z;096 = 000129 Log. of ©,00012 g* 


PII 


—6,90303,99871 Log. of 0,000008” 


Root —1,69897,00043 Log. of 0,5/ —1 ,30102,99957 Log. of Q,2' 
4 | + 
—3,204.11,99828 Log. of 0,0016”” 


—_—— 


The Product of the Numbers multiplyed Figurately anſwering to the Number of Proyf of Mul- 
the produced Logarithmes, ſerveth for a ſufficient Proof of che cruch of Logarichmical + ar 64 


Multiplication. 


CHAP. 
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ithmes 
dinided, is 
Extra#in of 
Roots. 


YT. 
If the Index 
be affirmative, 
or the defettine 
Logarithme 
be the Loga- 
rithme of a 
Frattion. 


Exarmnples. 


2. 
If the Loga- 
rithme be the 
Logarithme of 
a Decimal, 


Examples. 


Diviſion of Logarithmes, Lib. III. Part III, 


CHAT. VE 
Diviſion of Logarithmes. 


$ Multiplication of Logarithmes produceth Figural Numbers, ſo Diviſion of 

Logarithmes an{wereth to Extraction of Roots, and is much like Diviſion of 
Ratio's hereafter ſpoken to in the Fourth Book : For the Quotient is the Ratio of the 
Figurate Number whoſe Logarithme is the Dividend, according to the Ratio in the 
Diviſor. So as if the Diviſor be 2, the Quotient is the Logarithme of the Square 
Root ; if 3, the Logarithme of the Cube Root, &c, according to the Figural 1:dex 
of the Quantity uſed for Diviſor. 


1. Caſe. Diviſion is eaſie, if the [-dex of the given Logarithme be affirmative, or 
the defective Logarithme be the Logarithme of a Common Fraction ; for then the 
—_ is performed as in Integers. As in the Examples of the former Chapter may 
be ſeen. 


Integers. Fractions, 
Square 1,90848,50188 Log. of 81 —1,3064.2,50274 Log. of + 
2 2 
Root 0:95424-25094 Log. of 9 —0,65321,25137 Log, of 3 
Cube /— 108g Log. of 125 —0,52827,37770 Log. of £- 
3 
Root f9897,00045 Log. of 5 —0,17609, 12590 Log. of + 


\ — 
— 


2, Caſe, If the Logarithme given to be divided be the Logarithme of a Decimal, 
and the [ndex will be evenly divided by the Diviſor, then there is no difference be- 
tween the Diviſion thereof and others : But when the Index of the Logarithme will 
not be evenly divided by the Diviſor, then add to the dex ſo many Units till ic may 
be evenly divided thereby, and _ the Quotient down for a new Index, keep the 
Units added ir mind, multiply them by 10, and add the ProduCt thereof to the next 
Right Hand Figure of the Logarithme, and then divide the reſt of the Logarithme, as 
others, _ nothing - borrowed. —_ EE 

As among the former Examples in the laſt Chapter foregoing, where —6,90308,9987 r 
was found to be the Logarithme of the Cube paths . ; one ——_ Characte: 
riſtique will be evenly divided” by 3, the Diviſion is as in Integers, ar A. But in di- 
viding —4,09691,00129, the Logarithme of the Cube o0,0001 25”, . becauſe —4. the 
Index, will not be evenly divided by 3, I add in mind 2 Units to 4, to make it fo di- 
viſible, and fo get —2 forthe new Index ; which added 2, multiplyed by, make 20, 
and to this ſhould have been added the next Figure of the Logarithme, but there being 
Og leaves 20, only to be divided by 3, which gives 6, aha continuing the Diviſion, 
the Logarithme of 0,05” is gotten, asat B. | 


A————— 


A. B. 
Cube —6,90308,99891 Log, of 0,000008” —4,09691,001 29 Log. of 0,000125" 
3 | oY h 
Root —2,30102,99957 Log. of 0,02” —2,69897,00043 Log. of 0,05” 


For the better underſtanding of the Diviſion of Decimal Logarithmes whoſe Cha- 


' rateriſtiques will not be evenly divided, Mr. Oughtred at the end of the Reſolution of | 


Aﬀetted «Equations, hath preſented us with parc of a Table to be increaſed at plea- 
ſure ; which though the foregoing Rule may ſupply the uſe of, yer becauſe fome by 
Occular 


Chap. VI. Diviſion of Logarithmes. 


Occular inſpeCtion in a Table receive a firmer impreſſion in their Minds of the Numbers 
uſed therein, I have here tranſcribed it a lictle altered, with the Explanation following. 


2) 


I 
Divifors 3) p 
7 
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&c. 40 30 20 10 © 
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A Table for 
Diviſion of 
Decimal Lo- 
garithmes. 


In this Table the Numbers that ſtand to the Left Hand within a bowed Line are Te Table ex- 
Diviſors, or the Numbers of Quantity, as 2, 3, 4, 5, and may be increaſed as the plained. 


(Fc , denutes, | 

The Numbers next the Right Hand are the Indices of the Quotient, anſwering col- 
laterally to ſuch Diviſors with ſuch Indices of the Dividends as ſtand along with them 
in the ſame Line from the Right Hand to the Left. 

The Numbers next the Indices of the Quotient are ſuch T:dices of the Dividends as 
will be evenly divided by the Diviſors ſtanding againſt them, and ſo need no Units to 
be _ to them. Theſe may alſo be increaſed at pleaſure, as the ſeveral &c. 
ſnifie. | 

_ the Numbers next them, if they happen to be the CharaQteriſtiques of the Lo- 
garithmes given to be divided, muſt have 1 Unit added, and the next File of Numbers 
muſt have 2 Units added, the next File 3, and the next 4 ; and fo of others, if the 
Table be enlarged. Every of which mulciplyed by 10, as before noted in the Rule, 
makes the' 10, 20, 30, 40, at the bottom of the Table, to be added to the Figure 
next the 1:dex of the Logarithme to be divided. 

So if I were to divide a Logarithme whoſe Index is —7 by 2, I need add but 1 to 
it, and the /ndex of the Quotient ſhall be —q, 3 but if a Logarithme whoſe [dex is 
—7 by 3, I muſt add 2, and the Index of the Quotient ſhall be —z. The like is ro 
be ſeen of others, and all to be underſtood of Decimal Logarithmes. 

The Root of any Number extracted _m_y with the Number anſwering to the 
q—_ - the divided Logarithme, will be Proof enough of the truth of Logarith* 

ical Diviſion. 


Partis Tertie Libri Tertii 


FINIS. 


Z 2 7 THE 


Proof of Di- 
viſion of Lo- 
garithmes, 


—  __— —— 


Chap. I. 


1 HE 


FOURTH PART 


OF THE 


THIRD BOOK 


— 


| ———— 


CHART 1 
of COSSICKS. 


Umbers ſpecially Contract, that have their Denominators implyed, and wumiers ſpe. 
becauſe of their certainty omirced, . are. already handled in the three former cially contra# 
Parts of this Third Book. The next in order are thoſe ſpecial Contract ye Denomi- 
Numbers, whoſe Denominations are uncertain, and therefore needful to _ _ 

| "ys | rtain. 
be expreſſed : As Cofſicks, Surdes, and Species. | , 
Coſſicks, ate Figural-Numbers-Compound, either per ſe, or inter ſe. Coflicks what, 

Thoſe Compound per /e, or by themſelves, are ſuch Figural Numbers of ſome Compannd per 

ſingle Species as have annexed to them ſome Abſolute Number. As 3 Roots, 8 £quares, '© 

5 Cubes, or the like, Gt | | 

- Thoſe Compound #nter ſe, or among themſelves , are ſuch Figural Numbers of c,,,4,,.4 

different Species as are annexed one td another, and have to each of them ſome abſo- inter ſc: 

lute a -——_ alſo adjoyned. As 2 Roots and 3 Squares, or 4 Cubes lacking 2 Roots, 

or the like. | "= 

So as Coflicks are a Number of Figural Numbers, or a Quantity of Quantities ; 45ftr4& Num- 
and in both ſorts the Numbers are Contract to the Figural Quantities whereto they 9-5 #ſed wit» 
are adjoyned. And when any Abſtract Number is uſed with them beſides the "0s ry ohertt 

Number of the Quantities, this Abſtraftt Numbet is kept diſtinct ahd marked ac- es 

cordingly. | | | 

The Foural Names or Denominations of the Quantities, as well to avoid prolixity Charatters | 
in the often reſcription, as for conveniency in working , are uſually expreſſed by = for what 

Marks or Characters, under the cover whereof the Numbers got the Name of Coſſicks, 

derived, as is thought, from the &ebrew ND, ſignifying to cover, hide or conceal { j/3ence the 

And from thence both the Latin, Cofſa and Cofſiczs, and the Tralian, Coffica, whence Name. 

it ſeems the Name came to us. But as the Denominations are various, and there- _ 

fore muſt be expreſt ; ſo the Stenographical Mantles in which they are wrapr up, 

are not certain, but arbitrary ar the pleaſure of the Operator, as he' conceiveth moſt 
expeditious or commodious for his uſe, and therefore are to be fought in the reſpective 

Nomenclatura of every Author, In the enſuing Operations let the following Characters 


be thus underſtood, 


CharaJers 
uncertain. 


Indices. 
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won A - * | Indices. 0-065 (ng ih Signification of the Charatters. gh 
944 -d q aa O N An Abſolute Number, as if it had no Mark. 
| I 2, The Roct of any Number. 
2 5 A Square. 
3 0 A Cube. 
4 ws A Squared Square, or Zenzizenzike. 
5 [£1 A Surſolide. 
6 Zo A Squared Cube, or Zenzicube. 
7 Bſ& A Second Surlolide. 
8 Zz5 A Zenzizenzizenzike, or Square of Squared Square. | 
9 9 A Cubed Cube. 
10 66 A Square of Surſolids. 
\C C/o A Third Surſolide. 
12 559 A Zenzizenzicube, or Square of Squared Cubes. 
| 13 Dfg A Fourth Surſolide, 
4 ZBſo A Square of Second Surſolids. 
i5 of A Cube of Surſolids. 
16 3555 | A Zenzizenzizenzizenzike, or Square of Squares n—_— 
17 Ee A Fifth Surlſolide. (Squared. 
18 Zoo A Zenzicubicube, or Square of Cubick Cubes. 
19 Fe A Sixth Surſolide. 
20 | 33ſ? | ASquareof Squared Surſolids. 
21 oB/o | A Cube of Second Surſolids. 
22 ZCſg | A Squareof Third Surſolids. 
A 23 Ge A Seventh Surlolide. 
24 | 33Za | A Square of Squares of Squared Cubes, or a 
Kc. &c. ZenzizenzizenZzicube. 


What Indices 
the Indices of 
Coflicks are. 


Hw to ircreaſe 
the Charatters 
of Cofficks. 


Foy Indiccs 
Uncymnpound, 


For Tndices 
Compound. 
Of 2. 


Of 2. 


The Reader may not take theſe 7-dices either for Decimal T-dices, or the 7;:diccs of 
Logarithmes, nor confound the one with the other, for theſe are no other than the 
Figural /ndices, or Numbers of the Quantities as they exceed in Power, mentioned 
before in the Second Part of the Second Book among Simple Figural Numbers. 

As the Powers may be increaſed, ſo may the Coffical Characters be formed higher, 
though it will be rare that ſo _ aS above ſer down need be uſed. But if any deſire 
to know how to form the Characters of Higher Powers than thele ; let him firſt tet 
down the Figural /rdces of the Powers in their Natural Order or Pro-refſion as far as 
he pleaſeth, then obſerve, that all the CharaQers after that of the Root, are bur of 3 
ſorts, 3, 9, ſe, viz thole for the Square, Cube and Surſolide. For whereas B. C. 
D. &c. are uſed with the Surſolids of different Powers, ir is but Numerically accord- 
ing as they ſtand in the Alphabet, to ſhew they are the ſecond, third, fourth, &c. of 
that ſort; ſo ſhall che Eighth Surſolide be Hj8, the Ninth 18, the Tenth KV, and fo 
on. This being obſerved it remains then, that as the Figural Indices are Numbers Un- 
compound or Compound, ſo are the CharaQters, and —_— the Arithmerical 
Names of theſe Higher Powers ſignified by the Coffical Characters. 

In the Firſt Book,, Chap. 2. it was ſhewed that Uncompound Numbers are procrea- 
ted by colleftion of Units, but cannot be made by Mulciplication, as 5, 7, 11, 13, 
17, I9, 23, 29, 31, &c. under all which Uncompound Indices after 3, fall Surſo- 
lids ; therefore under the firſt of them is to be placed the Surſolide CharaRter ; under 
the ſecond, the ſame CharaCter, only with B. the ſecond Letter in the Alphabet added 
to denote it is a Second Surſolide. Wherefore (as above) againſt 11, the third of theſe 
uncompound JHrdices is Cſ?, betokening the Third Surſolide, againſt 1 3, Dſe, againſt 
- Z EſT, &c. Andif the Table were enlarged, againſt 29 would be Hſe, and 31, 

o, Oc. 

Numbers Compound muſt be compound of 2 or 3, or of 2 and 3, or of 2 or 3, 
and ſome other Number. 

If the /-dex be compound of 2, ſet down 5 ſo often as 2 is in the compoſition. As 
16 being compound of 2 four times, ſhall have 3333 for its Charater. $o 32 having 
2 five times in the compoſition, ſhall have 3 five times ; and 64, fix times, &-c. 

If the [dex be compound of 3 only, then fer down the Character of the Cube as 
ofren as 3 is uſed to compound the Index. As g, compounded of 3, twice ſhall be 99; 
ſo 27, becauſe it is compounded of 3, thrice ſhall have #9 for the Character, &c, 


If 


Chap. I. Of Cofflicks. | _ 

- If the Index be compounded of 2 and 3, then for every time that 2 is mulciplyed in 0 2 «7 3: 
the compoſition, fer down 5; and for every time 3 is multiplyed ſet down 5, miading' 

Rill to ſer 5 before s to the Left Hand, becautle 3 is the foremotit Power. T hus againtt 

6, made of 2 and 3, 1s 57; and againſt 12, compounded of 2 by 2, which makes 4, 

and then by 3, the Character 35; fo 18 hath Zzp, becauſe twice 3 is 6, and thrice 

615.18. | : 

If the [ndex be compound of 2 or 3, and fome other Number, then joyn their Cha-. 0 2 vr 3, art 
racers together in luch order, az the Leſſer Figural Powers may precede the Greater, June 0tcs, 
As 10, compounded of 2 and 5, 153{e, where the Mark of the ſecond Quantity being 
the Leſſer, ſtands betore JE, the Mark of the fif.h Quantity ; 15 likewiſe compound- 
ed of 3 and, 159ſe. 

In like manner for Higher 1ndices ; as 20, compounded of , and 5, ſhall bea $5 I; 

50, of 5 and 10, ſhall bea 5jj8, &c. 

According to the Characters fo are their Arichmetical Names, ſave that ſome to ;. _ -_ 
ſhorten and facilirate the long Names of ſuch Higher Powers, as have the Square or How fon: 
Cube ofcen ingeminated, borrow tome Names bordering on the Latiz, and call ZZ a <a 
Biquadratre, 555 a Iriquadrate, 5555 a Quaquadrate, $3333 a Quinquadrate, &&c. 

Alio o9 a Bicube, 929 4 i ricube, &c. and their Compounds accordingly ; as 3% a 
Biquadratcube, 54559 a Triquadratcube, © Bur having kept the older Names in 

the former Treatile of Figural Numbers, I have here retained them to their Coſflical 
Characters. | ra 

_- As ro the Nature of Coſflicks, they are either Whole or Broken, and both either V:ture o/ 
Simple or Compound - For though all Cofticks are Compound Figural Numbers (as <= 
aforeſaid), yer are none counted Compound Coſlicks,  unlefs they admit of various 
Denominations, and have their Characters connexed by the Signs 4- or —, 

Of Broken Collicks, iee the 6, 7, 8, 9, 10 and1 i" Cyaprers following. 

Simple Coſlicks then that are Whole or integral, are Homogencal, or Quantities of Simple Whalz 
one fort: As 4 +, or 105, or 8g, &c. to be read, 4 Rocts, 10 Squares, $8 {ubes, Cofticts. 
and ſhall be underſtoo4 wich no more relation one to another, than y Inches, 10 Planks, 
$ Trees, becaule tiey are not knit rogerher by any Sign to bring them under an obli- 
gation of relation to one and the fame Root, from whence they ſhould all ſpring : Yet 
if Simple Cofficks are ro bc. added or ſubſiracted, mulciplyed or divided with other 
Simple Coſlicks, rhen they are underſtood to have all one Roo. 

Compound Whole Cofficks, connexing together divers Simple Coflicks, are Hete- cmpmuni 
rogeneal, As 8 9 + 4 2, read thus, 8 Cubes more [or and] 4 Roots: So 10% — 4 &, Wl? Collicks 
that is 10 Squares lacking 4 Roots, whoſe Quantities are ever conſidered in ſumme, 
according to the mixture of the Signs + or — : For they are increaſed by +-, and 


diminiſhed by —. 


Compound Colſicks are of 3 forts "OE 
Thole connexed by the Addirional Sign +, are called Binomials. of 3 forts. 
Thoſe connexed by the Sign of Subſtrattion —, are called Reſidrals, and ſometime _—_— 
\Ctiquails 
42 eg Apotomes. 


Thoſe knit together by both Signs are called 2eaials, and by ſome Multinomials, 11.1; is, bam 
or Polynomials, that is, many named. And yet more Coflicks than - 2 joyned with + e:5-1wiſe 
or —, deſerve as well as others the name of a Polynomial, and are improperly called c-4-4 
Binomials or Reſiduals.. | 


Examples of Binomials. | "0 
| 63 +42 that is, 6 Squares and 4 Roots. | 
59 +35 +10Zis5 Cubes and 3 Squares and 10 Roots... . 
Examples of Reſiduals. 
129 —55 that is, 1 > Cubes lacking 5 Squares, 


10 —39—231s 10 Surtolids lacking 3 Cubes and 2 Squares. 
Examples of Medials or Polynomials, 


855 4-290 —45 thatis, 8 Squared Squares and 2 Cubes, lacking 4 Squares. 
59 —45 +5 21s5 Cubes and Roots, lacking 4 Squares, 

| | : Difference of 
 Coſſicks Simple and Compound, being all Rooted Numbers, admir of this difference, $7? 41 
that the Simple having not relation one to another, may' have different Roots indef- mobs 


Aaaa nicely ; 


_ 
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nitely ; but Compound Cofficks in one Queſtion alwayes imply one and the ſame defi- 
nite Root to all the Quautities joyned together. Nevertheleſs ſeveral Compound Cof- 
ſicks, or the ſame Coflicks in feveral Queſtions or Operations may have ſeveral Roots. 
For 3 2, 105, the Simple Coſlicks ; ſuppole one Root be 3, the 3 2 ſhall beg, in 
Abtolute Number : Burt the 10 Zare not tyed to the Root 3, but may have any other 
Number for the Root : Except it were 1£. 3 --32, or 105 —32; then if the 
be 3, the Root of the 3 ſhall alſo be 3, and the 105 in Abfolute Numbers 90. Yer 
in another Operation the 1c 5 -|-3 2 arecapable of any other Abſolute Number for 
the Root thereof. 
Sizn + where In Coſfſicks, where the ſign — is not, the ſign -|- is underſtood, and on the outmoſt 
_ 6 oi tothe Left Hand of Comj2und Coſficks commonly omitted. And in all Polynomials 
hep: 9. it is moſt uſual, thous"; vot efſential except in Multiplication and Diviſion, to ſer all the 
£5 Coſſicks connexed ih -|- to the ieft Hand of thoſe connexed with —, though theſe 
1194 3-1 bop are Quantities of Higher Powers than the other. Some promiſcuouſly uſe the word 
wſed. | Sign, as well for the {oilick Quantity, as for the ſign + or —. But it is moſt orderly 
to reſerve the name of Siga ouly to theſe. And this is to be remembred both in 5urdes 
 Sizns uſed and Species, Andallo that rhete ligns -- and — bs 2{2d, where a Simple Quantity or 
with or without Magnitude is affirmative or negaiive to another Simple Quantity or Magnitude : But 
anos 5 when an Afﬀeriſque is fer over either of them, then the Quantity or Magnitude- 
Ne! Compound is affirmed or denyed of a Simple, or a Simple of a Compound. As 
» 
59 —45 + 5 & ſhall ſignifie, that the 5 Cubes ſhall want 4.5 and 5 2, which with- 
out the Aſteriſque, the 5 & affirmative and the 5 6, ſhall be added together, and from 
the ſumme only the 4.5 ſhall be deducted. 
Abſolute Num- Cofſicks Simple and Compound, Whole and Broken, take into their ſociety Abſo- 


bers uſed with EY : : , 
Cofficks, ſme- lute Numbers, marked as before with N. and ſometime ufed without any Character. 
time nat mark- 

ec. 


CHAT. 3L 
Addition of Whole Coflicks. 


oy O add Simple Coflicks, if they be Homogeneal, add the Numbe th 
. ) . oge mbers together as 
Horny Integers, and to the Total adjoyn the Coffical Character common the given 
Simple and Numbers. 
Homngeneal. AS 5 2 added to 10 2, make 15 2, So15Z3to 403 are 555, 


Homogeneal. 
Examples, 5Zz I55 300 
Mg Simple 2 > as & Addends. 


Sz 555 409 Totals, 


If the Simple Coflicks to be added are Heterogeneal, then place the Higheſt Power 
to the Left Hand, and connex the other thereto by the ſign of Addition +, 
Asto add 145 to 109; or 30otogZand 15 35, they are ſet thus, 


Simple and 
Heterogene al, 


| | Heterogeneal, 
Examples. Simple 145 ns. Mm > Addends 
45 


— _1533+30e +45 Totals 


= orprand of To add Compound Collicks, add together like Coflicks with like, as 4 with 2, 

te SITS. and withZ, &c. alſo + with +, and — with —. But if any Coflick be odd, or 
Heterogeneal to the others given to be added, adjoyn him to the Total with his proper 
Sign, | 


As 


& "9 ns 1D WW WWW . oye 
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Asto add 125 +102 tos 3+6%: Ori2% —1024to53—6F%; the To- Examples. 
tal of the Binomials will be 17 5 4-162, and of the Refiduals 175 — 16 2. But 
if 106 + 105 were addedto 40 +33 +22; orto 48 +35 —2 7, there the 
Totals ſhall be 149-135 +2 &, or 14+ +135 —2 2. 


Binomials. Reſiduals. Medials or Polynomials, 

125 +10, 123 —10Z 09 +105 log +103 

$5+ 6% gI—= TY 49 + 35+2% 40+ 35—22z 
173+1624 175—162 149+133+22 i149+133—22z 


If the Compound Coflicks have their Signs unlike, then take the Leſſer Number out Conpornd of 
of the Greater, and ro the Remain, which ſhall be the Total, ſubſcribe the Sign that #7 Signs. 
belongeth ro the Greater Number, whether it be + or — accordingly. 

As to add 125 +1024 to 55 —6 2, or125—10% withz3 +6 2, the To- Examples. 
tal of the former will be 17% +4 2, of the latter175 —4Z, as at A. and B. 

Other Examples of Polynomials follow at C. D, E. 


Binomials and Reſfiduals. Polynomials. 
4 125 +10 7% ZB. 125 —107%, C 4635 +108 +23 
$5— 62 55+ 6% 1655+ 89 —55 


1735+ 42 1735— 4z 614136 —y% 
189 +165 —9gN. 4ſ8 +1635 +193 

"m 49 — 105 +4N. on 3/—139: —145 
229 + 65 —5N. 7ſe +1633—13e@+53 


| ———— 


To prove Coflical Addition, beſides the tryal by Coſlical Subſtration, reſolve your Prof of 
Collicks into Abſtract Numbers, by ſuppoſing 2, 3, or ſome other Number for a ©2ffical Addi- 
Root, and fo accordingly getting the ſumme of the 3, p, &c. of the ocher Coſlicks, _ 
and then compare the Numbers to be added with the Total of the Addition, and the 
ſummes wiil be parailel when the Operation is right. 

As in the former inſtance at A, ſuppoſe 2 be a Root, then is 10 2, 20, and 4 being 
the Square of 24 the 125 ſhall be48; which 48 and 20 make 68; then 5 3 more 1s 
20 lacking 6 & Which is 12, leave 8 remaining, this added to 68 makes the Toral 76. 


And ſo muchis 173 and 4 2, ſuppoſing 2 for a Root. 


1253 +102 48 +20 —=68 

55 — 6Zz 20 —12= $8 

175 + 4% 68+ 8=76 
CHAT. IKE 


Subſtraftion of Whole Coflicks. 


out of the Greater, and to the Remain tubſcribe the Coffical Charater common f =_ 
ft ICKS. 


to both the given Numbers, when the Subtrahend is the leaſt, bur if it be the greate Slate and 


of the two, then change the Sign to the Remain. + nog 
- G : 2mogeneal. 
AsSto abate 3 o from 10 6, there will remain 79 : Butif 10 @ were to be taken from Zamples. 


3 9, there will lack 7 9, therefore the Sign ſhall be— tothe Remain. 


'T O ſubſtrat Simple Coſlicks, if they be Homogeneal, take the Leſſer Number Subſtraion 


Homogeneal. 


-_ — = * ” II 
_ —_ - DE — M 
So, h. «= £2 the 4 __— 
-—————— Oy” OR LI Innes 
he een 
—_w = 
$Or—p ++ __ 9 
wt 
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Smple and 
Heterogeneal. 


Examples. 


Compound of 
like S1gNs. 


Examples. 


Compound of 
unlike S1gns. 


Examples. 


Subſtrattion of Whole Coſſicks, Lib. IN: Part IV. 


Homogeneal. | 
109 3 Numbers from which Subſtraftion is made. 


Simple 199 Subtrahends, 


79 —7 © Remains, 


_—_— a = «*f(Anww—_ou 


If the Simple Coſlicks to be ſubſtracted are Heterogeneal, then place the Higheft 
Power to the Lefr Hand, and connex the other therero wich the Sign of Subſtration —. 
As to take 4 our of 105, or 56 from 2055 + 2 2, they are ſet thus ; 


Heterogeneal, 
cimnle 10 4 2033 +23 Numb. from which Subſtradtion is made. 
Tl 43 50 ' Subtrahends. 


1105 —4 A 20535 —590+27 Remain, 


To ſubſtract Compound Coſlicks, take like Coflicks from like, as 2 from >, and 
Z from 4, Ge. alio -j- from -þ-, and — from —, - and to the Remain ſubſcribe the 
lame Sign, except che Number to be {ubſtracted be the greater, then change che Sign, 
and ſer down thereto the diflerence of che Numbers And if any ſingle Coflick have 
none to fellow him, adjoyn him to the Remain with the contrary Sign if he belonged to 
the Subtrahend, bur with che ſame Sign he hath if he belonged to che Number from 
which Subſtraction is made. | 

As to take 5 5 -j-6 2 from 123-10 2. the Remain ſhall be 55 4-4 2, asat A. 
So 553 —6zX fromi2%Z — 10 g, ihall leave :-3 —4 2, asatB. But to ſubſtract 
53 10zX fromi2% +6 4, the Kemain ſhall be +3 '—4 2, as at C. And 
55 —10z from125 — 6 &, ſhall lewe 73 +4 x, as at D. For in both theſe 
latter the Roots to be ſubſtracted being the Greater Number changeth the Sign to the 
difference of the Numbers. - | 

Alſoif, 39 + 45 + 10N, be taken from 16, +185, the Remain ſhall change 
the SigntoN, asat E, Burtif-N - had not been in the Subtrahend, he ſhall keep his 


Sign as at'F. | | 


| - gr oe Reſiduals. Medials or Polynomials. 
125 102 »y 125—10Z 16g --185 
4 $5 *S E. 30+ 43 +10N 
75+ 4% 75— 4% 130 +143 —10N 
E544 6+ » 1253— 64 160 +185 +10N 
5341024 * 5$5—1w2a FF 39+ 45 
IT 4E 75+ 44 140 +143 +-10N 


If the Compound Coſflicks have contrary Signs, add the Coflicks- with their fellows 
of unlike Signs, and to the Toral, which is the Remain, adjoyn the Sign of the upper 
Number, _ is that from which Subſtraction is to be made. 

ASto take 55 —6 2 fromi2% +102, or 53 —10S from 12 6 2, in 
both the Remain ſhall be - 3 -|- 16 ns as 5 G. al H. which I6 2, Is nb of 
—6ZX and 4-10 2,. or —10X and+6Z. Butif 55 +67 be taken from 
12% —10Z, or53 + 10x fromi2%Z —6 2, in both theſe Caſes the Remain 
ſhall be9% — 16 &, as at 7. and K. becauſe the Sign of the upper Number was —. 


Other Examples of Polynomials follow at L, and 27. 


Binomials 


eft 


Chap. IV. Multiplication of Whole Cofficks. = 
Binomials and Reſiduals. Polynomials. | 
G. 125 +102 I 125—10z 1, 39? +105-+100N 
$3 ES $5+ 6h -- 90 +105 — 3o0N 
75 +16 + 75—16T 130N —69 Y 


24. 335 7+. E&P oy; 125 GY 35 +192 —10N 
53—10z $3 +12 | "+5 


75 +162 75=—16z 65 + I2 —14N- 


— ———— —_—  —_—_— 


To prove Coſflical Subſtraction, as before in Addition, by ſome fit Root convert the Pr9f of 
Cofficks into Abſtract Numbers, and making Subſtraction as in Integers, the Remains <ic! Sub- 
will be left equal, if the Operations be right, 4—— 

As in the Example above at G, ſuppoſing the Root 2, then ſhall 10 2 be 20, and 
125 begs, inall 68. And the Subtrahend 5 3 ſhall be 20 lacking 12, which is 6 Þ3 
that is 8, which 8 taken from 68, leaves 60 equal to 75, thar is 28, and 16 2 which 


15 32. 


125 +102 48 +20 =68 
55— 6 20 —12 = $8 
75 +16 2 28 +32 =60 


Beſides this Proof, if you add 75 + 16% to55 —6Z, the Total will be 
125 -j- 102, as before, and ſhew the alternate Proof of Coſlical Addition by Sub- 
ſiration, and Subſtraction by Addition. 


EET 


CHAF LT 
Multiplication of Whole Coflicks. 


O multiply Simple Colſicks, multiply Number by Numher as in Integers, and Multiplication 
add the reſpeQive Indices of the Coſfical Quantities, and the Total ſhall be the of ble 
Index of the Product, whoſe Character is to be afhxed thereto. Cofficks. 

As to multiply 3 9 by 9.5, the Numbers 3 and 9 mulciplyed produce 27, and 2 the #,.%,1e, 
Index of 5, added to 3 the Index of 9, make 5, which is the Index of (&; fo is the | 
Product 27 (VF. 

So 1035 multiplyed by 8 o, produce 80BſY; for the Index of 9 3, added to 4 
the Index of 35, make together 7, which hath Bſ& for his Character. | 


1035 4 30ſe 5 
S- 2 1055 4 
— þ$ Indices. 
80Bſe 7 300% 9 


Muitiplicands 3 9 
Mulrtiplyers 95 


Product 27 (6 


— 


3 
2 
d) 


If Compound Coſlicks be multiplyed, let the Coflicks be placed according to their Compounz. 
Quantities, and every Number in the Multiplicand be multiplyed by every Number in | 
the Multiplyer, and the reſpective Indices thereof gotten, as if they were Simple Coſ- 
ficks. And for the Signs, as before in other Contrat Numbers, obſerve like Signs 
multiplyed together produce +, and unlike —, - 

As to multiply 39+ +25 —4z by 25 +3% —8SN, the Product will be Example. 
6/8 +13%5 —260 —285 +322, as bythe Operaction it ſelf beginning ar the 
Left Hand, and after Multiplication adding the ſeveral Lines of Production, or Multi- 
plees together, appeareth plainly thus, | 


Bbbb Multiplicand 


278 


Proof of 
Coſlical Mul- 
tiplication. 


Diviſion of 
Whole Cofſicks 


Simple. 


Examples. 


Compound. 


Example. 


Diviſion of Whole Cofſicks, Lib. III Part LY, 


Multiplicand 309 + 25 —42z 


Multiplyer 25 + 3% —8N 
6ſ&+ 455 —Bo 
Multiplees 9353 +69 —125 
— 249 —165 +32% 
Product 6 ſe 1333 —269 — 285 -|-32 & 


To prove Coſlical Multiplication, beſides the tryal by Coffical Diviſion, turn the 
Coſlicks into Abſtract Numbers, taking at pleaſure ſome fit Number for a Root, and 
after Multiplication of the Numbers as Integers, compare the Product with thc ſunune 
of the Cofſical Product, for withouc Error they exactly agree. 

As if 33 4- 4 2 be multiplyed by 2 5 — 3 2, the Product will be 633 — 1 9 — 125, 
To prove which I ſuppoſe 2 the 2, then ſhall 4 2, be 8, and 35, 12, in ſumme 29. 
And 2.3, 8, lacking 3 4, 6, makes the ſumme of the Multiplyer bur 2, which mulci- 
plying 20, produceth 40, and fo much is the ſumme of 655 —19 —1253, 


35 +42 12 + 8 = 20 
25 —3zT $1 - 
65353 +80 | 96 + 64 160 
—9o—i2Z — 72-— 48 =—120 
—19.—125 36—$—3= 4 
CHAT *, 


Diviſion of Whole Cofficks. 


O divide Simple Coflicks, divide Number by Number, as in [ntegers, and ſub- 
ſtraQ the Index of the Diviſor from the Index of the Dividend, and the Cha- 
raCter belonging to the Remaining Index adjoyn to the Quotient. And if the Numbers 
will not evenly be divided without a Remainer, or the Diviſor have the Greater Co. 
ſick, then are they to be ſet, as Coſlical Fractions. 
As to divide 4035 by 10 6, the Quotient will be 4 2 : For if 3, the Jndex of 9, 
be abated from +4, the 25 I-dex, the Remain will be 1, the Index of 7. 


So 60 ſ8, divided by 55, givesin the Quotient 12 6. 


Indices. 


Indices. | | 
Dividends 4 40 ZZ (4 y2 5 60 ſe ( 1209 Quotients 
Diviſors 3 IG? 2 53 
I 3 


ger —— 


If Compound Coſflicks be divided, then as before in Compound Decimal and Aftro- 
nomical Diviſion, let the Numbers in the Dividend be divided by the Numbers in the 
Diviſor. The Jndices of the Quotienary Numbers are got as in Diviſion of Simple 
Coſficks. And the Signs alike give -, and unlike —, as in Multiplication of Com- 
pound Coſlicks and other Contract Numbers, If any Coſlical Quantity be omitted in 
the given Numbers, expreſs the fame with Cyphers, and the Sign +, and place all 
Coflicks according to their Powers, whether their Signs be -- or —. Andif the Num- 


i bers will not be evenly divided, or the Diviſor have the Greater Coſlicks, then the 
 Diviſor is placed beneath to repreſent it as a Fraction. | 


As to divide 6 (& +1353 —260 — 285 +323 by 23 32 —8N, aftet 
by the firſt application of the Diviſor to the Dividend 3 6 io =<dr +4 Quotient, the 
Diviſor is multiplyed thereby, and the Product 6 /& + 945 — 249 ſubſtracted from 

the 


d 
e 
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the Dividend; by the ſecond application of the Diviſor 23 is gotten in the Quotient, 
the Product of the Diviſor multiplyed thereby is 4 35 {69 — 163. And after this 


ſubſtracted the laſt application of the Divitor gives 4 2 in the Quotient, and the Diviſor 
multiplyed thereby producerh a Coffick Quantity equal to what was left on the Divi- 


dend after the former SubſtraCtions. 


Diviſor Dividend Quotient 
= Bo» 
4 55 _ 5 


25 -+3% —8N) 6ſt +2355 —260 —283 +322 (39 +23 —4T 


6 j® + 955 —249 
455 -- 69 —165 
— $80—125 +32 


To prove Coſlical Diviſion as before in the other Elementary Operations, let the Coſ- 
ficks be exchanged for Abſtract Numbers, at pleaſure taking ſome fir Number for a 
Root, and the Diviſion as in Integers performed, the Quotient will parallel the ſumme 
of the Coffical Quotient fo exchanged, when the Diviſion is well wrought. | 

As if 86 -- 64 N,be divided by 2 2 + 4 N,the Quotient will be thus,44— $82, +16N. 
1 then ſuppoſe the Root 2, the Dividend then ſhall be 128, for ſo much is 89 and 
64 N. The Diviſor is 8, that is 2 2, which are 4, and 4 Numbers over. And the 
Quotient of 128 divided by 8is :6, which agreeth exactly with the Coffical Quotient : 
For 4.5 is 16, and 16 N make 32, from which 8 2 taken which are 16, there is left 


but 16 for the ſumme of the Quotient. 


__— +. | 
24 +4N) 89 +23 +22 -+64N (45—82+16N 
80 +165 


—16% — 32 
+324 +64N 


oO OOO (16 
4+4} 64 +9. +a +64 (16 —16 +16 | 
64 +64 _ 
: — 64 — 64 | 
+ 64 + 64 


Beſides this Proof, if you multiply 4 3 — 8 2 + 16 N by 2 2 + 4N, the Pro- 
duct will be the Dividend 8 $ + 05 +0 2, + 64 N, as before, and thereby ſhew the 
alternate Proof of Mulciplication by Diviſion, and Diviſion by Mulciplication in Coſ- 


licks, as well as other Numbers. 


CHAF VE 
Of Broken Coflicks. 


\ 5 Whole Coflicks (of which the foregoing Five Chapters have ſufficiently ſpoken) 
are of two ſorts, viz. Simple and Compound ; fo are their Fractions. 
Simple Coffical Fractions are ſome Broken Parts, or a part only of ſome Simgle Col- 


Prof of 
Coflical 
Diviſion. 


Broben Coſ- 
fi {8 


ICKS. 


Simple how 


lick, and are expreſſed like Vulgar Fractions with the Coſfical Character or Denomi- ecpr-ge 2, 
nation annexed. AS = 2 lignifieth of a Root, ler the Root be what it will. So zranyles. 


| --Zirpotterh - of a Square, &c. And hereby is underſtood that the Coffical 


Quantity is divided into ſo many parts as the Denominator denoteth, and a certain 


number of thoſe parts to be raken as the Numerator denoteth. And hence p may 
appen 


280 


Compound of 
2 ſorts. 
Dual. 
Examples. 


Plural. 


Example. 


Proper and 
Improper h2w 
bnown. 


Broben Cof- 


ficks reduced. 


T5 ther leaſt 
TFermcs. 


Examples. 


Redufion of Broken Cofſicks, Lib. II. Part IV. 


happen ſometime that the Coffical Fraction may in value bean Integer, and no FraQtion. 
For if the Coſlical Fraction be - 5, if the Square be 16, then ſhall * of that Square 


be 12 Integers. Allo © o ſhall be 18 Integers, if the Cube be 27. All theſe Simple 


Coflical Fractions may be ſet as Compound, by placing the Coflical Denomination to 
the Numerator, and N to the Denominator ; or elle leaving the Denominator as an 
ED 4, Jo 
Integer : For 5 Z 15as 2 or 25 
Compound Coſlical Fractions are of two ſorts, Dual or Plural. 
Dual, when the Fraction confiſteth only of two Coffical Denominations, and look 


like Simple Fractions. As 35 which is as much as 3 5 to be divided by 2 9. So # fp 


2 0 9 59 
import that 9 49 muſt divide 4. ſo, &c. 
Plural Cofſical Fractions are when the Numerator or Denominator, or both, conſiſt 


of more than two Coflical Quantities, As «ans; TIL 22 
Cubes and 3 Roots lacking 10 Numbers are to be divided by 3 Roots and 12 Numbers 


added together and fo of others. 
Coffical Fractions are allo Proper and Improper, when the Denominator is the 


Greater Coſlick, it is a Proper Fraction, but Improper when the contrary. 


that implyeth that 4. 


CHAEF Tr 
Reauttion of Broken Coflicks. 


77 © Reauction of Coffical Fractions, is eicher to reduce them to their leaſt Terms, 
or to like {enominators. 

The firſt lorr, as in Vulzar Fraftions, may be called Abbreviation ; for the Simple 
Cofſica! Frattions may be reduced lower ſometime in their Numbers, and the Com- 
pound ſometime bot'i 11 their Numbers and Quantities. But if the Numbers be incom- 
menſurable in eicher, or any one Quantiry of the Compound be N, then each of them 
reſpectively mult be kept as they happen, unaltered, unleſs alcerable by the ſubſequent 


Propoſition. 
AS _ Z may be reduced in its Numbers, by the Rules of abbreviating Fractions 


ſeen before in the Second Part of the Firſt Book,, Chap, 2. to =5, as at A. 
309 


.So 3655 may be abbreviated in its Numbers to- ot » and in its Quantities to -. ; 
there being alike Quantities abated from the Coſfical Numerator and Denominator ; 
2, beingas far diſtant from 35, as N from 6. See below at B. 


5. 

yy ger the Numbers being all commenſurable by 
1 53 +25 
1 ſ& +49 


them be an Abſolute Number, thus, = _ = as at C. 


Abbreviated, 
24, [12,6 
5 15 [55 4 


Alſo'in Plural Fractions, as 


3, may be reduced firſt in its Numbers to and in the Quantities till one of 


Simple Coſlical Fraction 


30 9 


155][S&]SN , 
36 35 | 


348 6 + 

in Numbers in Quantities 
155+25]15+2N 
1/0 Hqolie F42 


Duval Fraftion 
Compound Coflical 


The 


Plural Fration 335+ 65 | 
3ſ6 +129 


Chap. V IT. Reduftion of Broken Cofſicks, at, 
The Propofition above-mentioned, 
Sometimes, and bur ſometimes, i: happeneth, when yet the Numbers are incom- Cofficks in 


menſurable, and the Quantities reduced az low as N, that ſome part of the compoſi- !#*7 {caſt 
Torms ſometime 


tion may be —_— and yet the Remain be in —_— Is | ſbortned, 
49_T1-- reduced in its Numbers is — © 22. in i iti 
AS $2 "3-24 f@ redu $15 5 I 6 ( then in its Quantities is zxamples. 


12,3 N But now if I abate the Quantities that follow the Sign of Compoſition 


233 +69 


4-, yet the remaining Fraction will retain the ſame proportion, and = or :- ſhall 
be equal. R 
_ —3N 
ſid bers, as 2. be reduced to 3 

Alſo Rehi _—_ ers, as $5 2470 may be reduced to 2367" and con 
ſequently to — as before. 

For the better underſtanding of this kind of Reduction, obſerve ; When this haþ- 

1. That the Signs muſt be Synonima"s, that is both + or both — ; for if one be peneth what 
more, and the other leſs, it will not ſuffer this Reduction. muſt be. 


2. The Numbers taken away mult be in like proportion to them that remain. As in 
the former Examples, 3 to6, 1sas 1 to 2, or4to8, aS12 to 24 

3. As the Numbers, ſo the Coſfical Quantities muſt alſo be in like proportion. For in 
the former Examples, N to 9 18as 2 to 55, the difference 3, being between their ſe- 


veral Teaices. 
So that if the difference of the abatement unto abatement, be as the whole is in pro- Tye Reaſon 


portion to the w!-vle, then ſhall the reſidue be in like proportion to the refidue, as the #hereof. 


whole is to the whole, by Euclid. 5 Lib. 19 Prop. 
The ſecond fort of Coſfical Reduction, to bring Coſlicks of different Denominations 7; reduce 


into one, comprehendeth, = | Coflicks to one 
1. Toreduce Simple Fractions to one Denomination, which is effeRed as Abſtrat - +» 
imple. 


Fractions, withour altering the Coſlical Quantities. 


And fo —Y + Zo reduced, ſhall ſtand as at D, and be 5 9h, Example. 
4 
et WE 
| Rel: X 3 @ 
re 3 5 "0-8 
2 


2, To reduce Dual Fractions to one Dencmination. And this differs nothing from n,,z. 
the other, but in increaſing the Cofſical Quantities according to the nature of Coſlical 
Multiplication. 

RPE 
And fo oY reduced with —F ſhall ſtand ” at E; and be 2 24D, Examble; 
| 4 55 
I 2 


N 


mmm nn. 


—_ - 
E. 35 
- 


I20 


3. Toreduce Plural Fractions to one Denomination, which zutatis mutands is like pjural. 
the laſt. | 
| + 2 2, - 2 20 —4N 
And fo ———- reduced with - 
4 43N 3535—52' 
330 +6 —36 —105 40 —30 —13N |, a 
6Bſ& —155—152 


plications of Denominator by Denominator, and then alternately the Denominator of 
each into the others Numerator will appear. 


ſhall ſtand as at F. 3 and be © 


3 59 +68 —59 —105 459 —20 —12N 
F, \Þ- +2 F, 29. —4N 
209 +3N 3535S 


6Bſ8 —133 —152 
RT 4. To 


©. 4 


252 Redufion of Broken Cofſicks. T.1b. INI. Part IV. 


Mixt ture. 4+ To reduce Mixt Numbers, viz. Whole and Broken Coflicks into an Improper 
Into _—_ Fraction, or to tet an Whole Coffick in form of a Fraction, both like as was ſhewed in 
Fra Abſtract Fractions. 


- 6 DEN 
Examples. And ſo 2 zz ſhall be r:duced into +2N by multiplying 2 3, the Whole 


V : 
Coſiick, into 3 2 the Denominator of the Fraction, which make 6 g, and then addin 
thereto 2 N, makes the Nuimerator C6 + 2 N, to which the 3 2 ſhall be the Deno- 


mInator. 
AT And if _ —2.5, which indeed is an abſurd Number , or leſs than nothing 
N — 
were to be reduced, the Reduction ſhall be : w 


32% 
— | 
Andif 243 +3N 2 ——_ be reduced, the Improper Fraction will ſtand thus, 


859 +1255 4-38 —2N 


455 
Woe Coffics Burif any Whole Collick be ſet Fraction wiſe, there is only 1 N to be ſubſcribed. 
fet as a Fra- 


im, Ando 39 +43 —2 2 ſhall beſerthus, IW2z 


I 
Improper turn= $F- To reduce Improper Coſlical Frattions back into Whole Cofficks, or an Whole 
ed bach tz and Broken Colhick, divide the Numerator by the Denominator, whereby ſometime 


Integral. the Denominator 1s wholly diſcharged, when nothing remains upon the Diviſion, or the 
Integer turned into a Mixt Number, 
Examples. And fo 3? will be reduced inco 32. And =ET RT 9. into 
21:5 20 5 
- 9 - 
"4, 8. ; 5 SK | 


Miny Fradions 6&, To reduce leveral forts of Fraftions, or many of one ſort, into one Denomina- 


wry Denwi- tion, by the Redudiion proper to each of them. 


4 

Examples, as 2 o reduced with => ſhall be® 9 v5 

4 - 38 I29 N 

And fo —E and Z-* reduced with EXEY ſhall be 3 = 00. 399124 
j$2N 3 % R 5 s 30 55 
and abbreviated, 15 55 B =_ ah Fe _ | 
@ 

Proof of One part of Coſfſical Reduction hath the fame faculcy with other Reductions, to 
Coffical Re- prove the other part reciprocal thereto, as may eaſily be diirerned without Example. 
duftion, And moreover, by reſolving the Coflical Fractions into abſtract Numbers, as before in 


the works of Whole Cofficks, every part of Reduction may be fully proved. 
As in the laſt Example, ſuppoſing 2 be a Root, then ſhall each of the Coffical Fra- 
Qtions be as at G, and the reduced Fractions found to agree in value without and with 


abbreviation. | | 
15 ſe. =480 209 =160 189 —12 2, = 144 — 24 
G. 14% __ 2. NW 33 —2N = 12—2 
RR. 7. 0-.E 59 "= 
3035 = 480 
| - Abbreviated. | 
1535 = 240 205 = 80 185 —1a3N = 72 —12 


309 — 240 


CHAP. VIIL 
Addition of Broken Coflicks. 


oe . wt N adding Coffical FraQtions ; firſt if they be Simple, and the Numbers and Coflicks 
Simple bad be of one Denomination, then add the Numerators, and ſubſcribe the Common 
Homozeneal, Denominator with the Coffical Character : But if the Numbers be not of one Deno- 


mination, 


@ 


| 
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mination, reduce them as Common Fractions, and then add their Numerators as above. 
As to add 9 Z to - Z, make the Total - 5, aSat A. Examples. 


I 
But Fs, added to o 2 mult firſt be reduced to 2 , _-z ?, and then added, make to- 


gether * >a, or 1: — 0, as at B, 


3 
4+ ww 
my 2 8 IS. > 9 
2.3. +þ+—3 = =5 kk > e- 
5 I2 
2, If the Coſfſical Quantities of Simple Fractions to be added, be unlike or Hetero. Simple and 
 geneal, then connex them by the Sign of Addition, or reduce them. Heterogeneal. 
As to add X Z to gh 6, Iler them as at C. or D. Example. 
5 2 
RE. a ns & 
4.4 5 X LIE 
' #4 $ Zz + 2 ? P 2 : 5 « ® _ - 
Io | 


3. If the Fractions be Compound, and of like Denominations in Numbers and Cof- Compound and 
fs, then add the Numerators as Coflicks are to be added, and ſubſcribe the Common #omozeneal. 


Denominator. A vN 
6 
AS 2s added to --—— ſhall eds che Toral *— » ASAtE, Examples. 
IO Þ 02 IO 2 
And 73 added to a7 9 ſhall make together LE T0 , aSat F. 
205 20 ” 203 
3 _ +2N 6. os 3.3. 
And _ — added to = _— N hall make the Total — 2—=, aSat G, 


_ IRS $4.+3N + 
gz E9  'i8 24 +3N , 24 +i1N_$2 +28 
IO 2 OZ, 10% 20 Z RL 
102 205 
52 —3N G. 
32+2N, 22—jN_ _$2—3N 
205 - 20J-  -"-;-— 
205 


4. If the Numbersor Compound Coflicks be not alike, firſt reduce them, and then Compound and 
add their N __ as laſt above-mentioned. Heterogeneal. 


0 
As to add 2 3 E 5, . _ — £l they are firſt reduced to the Denomination of Examples. 


100 BſF, and hs added and abbreviated, as at Z. and 7. 
60Bſ& +5039 +90 (© 
8039 +90ſ#& _ GoBſ& —3059 
89 +95 X 69 —35 __ 60B& +5039 +90 (8 
1035 109 Ws 100 BſC 
- _ Bſo 


Abbreviated in Numbers and Quantities. 
60 Bſ& +50 3o +90 ſ@ __ 6BR8 +53p Hoſt _65+52 +9N 
% 100 BF M 10 B(& — nn 


Alla 


Proof of 
Coffical Ad- 
dition of 
Frattions. - 


Broken Coſ- 
ſicks ſubſtra#- 
ed. 

Simple and 
Homogeneal. 


Examples. 


Simple and 
Heterogeneal. 


Example: 


Subſtraftion of Broken Coſſicks, Lib. TIT. Part TV, 


Allo 2 ER: aim = i Sy in like manner at X. The Total whereof 


30 +4N 2 2 
833 +20 +33 +82 —4N 


38 +333 +45 +4% 
1633 +40 +63+162 —8N 
433 +109 +65 _ 1233164 —69 —8N 


may be abbreviated to 


ok 30 +4N 

68 +653 +85 +82 

Addition of Coflical FraCtions is proved both by SubſtraCtion, as in the next Chapter, 
and by taking ſome fit Number for a Root, and accordingly turning the Coffical Fra- 


Qions into Abſtratt, and after the Addition to parallel the Totals. 
Asin the laſt Example, ſuppoſing 2 be a Root, the Fractions given to be added will 


be in their leaſt Terms, — and — which added make 1 Integer ; and ſo much is the 
added Coſlick, 


25+3% =8 +6 =14 __ 1 Numerator. Denominator. 
® N = 2 —=28 "2 1635 —=256 68 =192 
39 T4 4 4 Nb ew= 
42 —2N =$8 —2 =6 __ 1 m_rO 0G 795 = 8 
25 +24 =8 +4 =12 © 2 164 = 32 -4%24 = 16 
344 336 
— 18 £ 

336 x Rn 


I I I . 
\_ 0 46; a 336 


— _— a - , 


2 


CHAF FL 
Subſtraftion of Broken Coflicks, 


N ſubftraQting Coffical Fractions ; fGrft if uy be Simple, and the Numbers and 

Cofficks be of like Denominations, then take the Lefſer Numerator from the 

Greater, and to the Remain ſubſcribe the Common Denominator with the Coſſical Cha- 
rater. But when the Subtrahend is the Greater change the Sign to the difference. 


As to take I ? from -- e, the Remain ſhall be £ 9, as at A. 


But to take 3 9 from - e, the Remain ſhall be _— @, as at B. 


T a 


; | 2 I 2 I 
5 d) >) 


5 5 


2. If the Numbers be not of one Denomination, or the Simple Coflicks Heteroge- 
neal, then reduce the Numbers as Common FraCtions, and then ſubſtract the Numera- 
tors of the Homogeneal, as above : But let the unlike Cofficks be connexed with the 
Sign of Subſtraction. | 


As to take — Z from an Z, the Remain after Reduction of the Fractions will be - Z 
3 | | 
as at C. Ex | 
'Butif — 3 were to be taken from — 9, I ſet themasat D, orE. 
' ; . C. 


IV. 


Treof 


ter, 
Fra- 
will 
the 


nd 
he 
a- 


- 
Ee 
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I | -_ 


Co, _+ "_ £ « x A 3 
2 I t'.; 2 I - os I anti 
—_ _ = — « — 0 — — — — "= E 
=5 -D —0. a» = Oo. 55 = 

6 


3. If the Fractions be Compound, and of like Denominations both in Numbers and Compound and 
Coſſicks, then ſubſtract the Leſſer Numerator out of the Greater, as Coflicks are to #m2geneal. 
be ſubſtracted, and ſubſcribe the Common Denominator : But when the Subtrahend is 
the Greater, change the Sign to the Difference, as before, 


12 2 2 Z 


As to take 35 from —Y , the Remain will be — , aSat F, Examples 
But if 2 be taken from LE. I the Remain will be — —_ aSat G. 
35 33 


N > | 1þ | 
So if 3 23-22 be taken from *& + 7 - che Remain will be 3%. 5N Sat /. 
95 95 95 


And if 395 The abated out of I9-—®Z, the Remain will be 23_—E 
as at 1. +: . 


4, —3N p72 —2N A” 4 {3 4+1N: 
| Alſo 22 deducted out 0 105 Ws) 2 2? the Remain will be 105 —2 23 


Iz ; ©; O—_— 
& o. 2... 2025 


35 $5 
32 +5N H. oo 25=11S L. 
62+7N __3242N__32+5N 53—2z _35+5% __25—11T 
95 3 --: ug 4 a 
95 49 w_ 

M7 5 | 

£ 1420 camo RT 

105 —2% 105—22 © 105 —2Z 


them, and then ſubſtra& their Numerators, as laſt above-mentioned. Heterogeneal. 
2 N , a X . . ; 
As to abate 2 E from _ they are firſt reduced to the Denomination of 30 8, x.,,,,je. 


3'5 | 
© "$ MN --.: : 
and the Remain then is >, and abbreviated - 2? as at L. 


And ſo to take _ = = 2 from py Z +5 Þ1 they are firſt to be reduced ſeve- 


rally, then jointly ; and ther ſubſtraſted the Remain is 55—44 as at 2. 


Fa | | 2 — 2 N 
Alſo => 73 2 ſubſtracted, as at NV, from : 2 Iz 


o +4 | 
853 —169—65 +162 —8N which will be abbreviated to 455—$9—357s z-4N 


, Will leave remaining, 


E[8+635 +85 +82 3\& +355 +45 +4 
| 75 
3c 
* © 300 Ws 30 8 
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Ie: $3 —142 


3 < | 455 +402 495 +54% | 
93T % 205 +29% 953 + 8z 205+27% _$5 —14% 


SndEs 234 i E2 30  60N 
. 3 0 -_ i 


$33 ate 0 SN 
1233 +16 2 —69 —8N 435 +100 +63 


7 42 —2 N 25 +32 
25 +224 309 +4N 
6ſ8 +635 +85 +8z 
Proof of SubftraCtion of Coſlical Fractions is proved, as Addition before, by converting the 


Coſlical Sub- Coficks into Abſtra& Fractions, by ſome apt Root taken at pleaſure, and after Sub- 
—_— of ſiraction made therewith, the Remains will be alike valuable. 
"".  Asin the laſt Example, taking 2 for the Root, the Fractions given in their leaſt 


Tetms will be hy and — which-ſubſtraſted the one from the other, leave o for the 


Remain, And ſo is the Cofſical Remaiti $32 — 160 —63 +16 2 — 8N, becauſe 
the negative Quantities equally counterballance. the affirmative. 


44 —=2N =8 —2 =6 _1 . IRE. 

2 ES 4 =12 : -2 22 —128 —169 =128 
3+24 =8 + F  —- {hay} hee 
25+3%2%4 =8 +6 =1q4 __ 1 "— R—_ 8$N= 5 
39 F4N = 24-44 =28 2 44 | 160 
Andas - —= ==, oro; ſo 160 — 160 =0. 

"PT" 2 
2 


| Befides, if the Remain 855 —169 4-653 +16 2 —$N be Coſlically added to 
435 + 10s +63, the Number ſubſtracted, the total will be 1235 + 164 —69 — 8N, 
as above ; whereby Addition and Subitraction of Coffical Fractions are ſeen to be al- 
ternate-Proofs of each other. 


CHAP. X. 
Multiplication of Broken Coſlicks. 


Broken Coſ- N multiplying Coffical Frations ; firſt if they be Simple, increaſe Numerator by 
ſicks multiply" } Numerator, atid Denothinator by Denominator, as Common Fraftions are multi- 
_ plyed, and annex to the Product the Coffical Charatter due to the Total of both their 


Tnaices. 
Example. AS — 3 multiplyed by I's, ſhall make the Produt IF, as at A, 

And 79 widh > 5, and + 2 muliphyed rogeter ſhall make the Produd - _— 

at B. | 
BW Indices. 8 Tnaices. 

A. Li 9 I _ # ſe " B : n*qa*s AT... Z9 : 

0 2 60 Re I 
12 $ 45 : # 


Gonpounds 2, If the Fractions be Campound, then multiply after the manner of Comps 
ofſicks, 
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Cofſicks, Numerator by Numerator, and Denominator by Denominator + and both 

Cofſicks and *igns + and — of the produced Numbers are known, as if they were 

Whole Coſlicks. ; 


: IN 12 , be og I 4 * 10; x E les. 
As to multiply 3S by 7%? the Product will be 5 and abbreviated 55> a8t C. Examples 


And to multiply SER = by tA7z25 the Numerators and Denotnina- 


39 —53” | 
tors being multiplyed as at D,the Product of the new Fraction is be 4-165 — 2% —8N 
49 +83 —124 —2N * 125p — 20 ſ 
wig 0 TC —_} 3 : 
and abbreviated =—— =. . 
C. eW 5 IS 
32 25 "6g 
6 


89 +165 —24 —4N E 
Dn. 25 +32 —2N, 42 +2N _ 89 +165 —24, —4N 


4 0 309 —53 © 12 3p — 20 ſe 
1235p —20 (8 
25 d > "Rn = 38 —$5 
ARE » 
89 +1253 —8zF 12 3p—20 Denominator. 


45 162 —4N 
8. +165 —22Q —4N Numerator. 


Multiplication of Coffical Fractions, is proved as well by Diviſion noted in the next Prof "9 
Chapter, as by converting the Coſſical Fractions into Abſtract ; and aſter Multiplication © 


of them, comparing the equality in their Products. = 
As in the Exernple, the given Coſſicks converted into Abſtract Fraftions ſuppo- f Frattions. 


ling the Root 2, are 12 and -* » Which multiplyed make the Product without abbrevi- 
5 32 4 aP 


iplication 


ation _ and with it 2 » Which agree with the new Colfical Fraftion in equal value. 
23-+32 —2N =8 +6—2 =12 3. Numerator. Denominotor. 
TT 5 22 —F $9 =64. 12 3p = 768 


49 = "$4 = 33 "8 
+F165==64 — 20f8 =640 


a0 2: ee" — 
Jo —=5Z 24—20=4 © 2 —22= 4 128 
126 == 15 "'*F 
12 to 3 ..5 .. . t20,66[30r5 120 
And as — x — or -- X — —S|—|—|—- _— 
wit” Tar ia Dar” ns” —© 
tad == 2b 
CHAP. XI. 


Diviſion of Broken Cofficks. 


Tx dividing Coſlical FraQtions ; firſt if they be Simple, multiply croſs wiſe, as in Broben Co- 
Comrnon Fractions, the Numerator of the Dividend by the Denominator of the ficks divided: 
Diviſor for the Numerator of the Quotient, and the Denonnnator of the Dividend by Simple 

the Numerator of the Diviſor for the Denominator of the Quotient: An@thereto annex ; 

the Coffical Character due to the Remain of the Index of the Diviſor deducted from the 

Index of the Dividend, As 


ical Mul- 


Rn ee rn = 2 rpg ops 


 — 


: $, _ 
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Examples. As to divide — — ſe by — — 5, the Quotient ſhall be = LN ſer asat A, or B, 


And | gitet by = ef ſhall make the Quotient 1 2, -asat C. or D. 


: 
A Oy 2,3): N= epi) Gu 


Compound. 2, If the Fractions be Compound, then _ the rhanner of IR Cocks, | 
multiply the Numerator of the Dividend into the Denominator of the Diviior, and 
contrariwiſe, the Denominator of the Dividend into the Numerator of the Diviſor ; : 
and the Coſſicks and Signs 4 and —, of the produced "7 Numbers, ſhall be | 
as if they were — —_ 


Examples. As to divide *— N by 3 5 N giveth in the _— —E a Fo =, asat E, or F. 
12 = 16 | 
And 95 a _ divided by E 22 T5 5 » Imaketh the Quotient to be 


25 
48 39 +6055 — 649 — 80 z as at G. or H. 


1835 —$515 +15N 


E. _— FN 24% F. =) = T (VE o ? 
25% 5 
25% 


4853p +6033 —640—8%zF 
G, 1255 —162z 95 —3N __ 4850 +6033 —6490 —80z 
25 — 5NZN45+5N 1833 —$513 þi5N 
1833 —513 +5N. 


Pa: 4+ Zou Any 1255 — 16 2 / 4839 + 6035 —649 —$0 + | 


43 +5NJ/ 23 — 5N\ 1833 —513 +15N 
1235 —162 | 25 —$5N | 
45 +5 NN > — 2. | 
43 39 — 649 . 1833—455 
6035 — 89% — 6Z +15N 
Numerator 48 3 + 6053, —640 —$02 1835 —515 +15N Denominator 
Proof of Diviſion of Coffical Fractions is proved, as other Elementary Operations thereof, 
_— Di- by reſolving the Coſſical Fractions into Abſtrat, taking ſome fir Number for a Root at 
—_— 3 07 and after Diviſion made, as in Common FraCtions, the Quotients will be 
ound equal. | 
_. Asin = laſt Example, ſuppoſing 2 for the Root, the given Fractions will be 
_ g 3360 


and 3: = 2, and the Quotient thereo 


4839 + 60 33 —640 —80Z 
1835 —513 +15N 


0 and ſo is the Coſlical Quotient 


Numerator. Denominator, 
1235 —16 2 =192 — 32 = 160 48 Zg =3072 1333 — 388 
25 —5 .s N= 8 —5 = 23 -- 60535 = 960 + 15N = 15 
032 YL. 
95 —-3N =36 — 3 =33 aa is 303 
N =— F = 14 | — 
672 <— 
99 
| Andfo 2s 160 JE- 3990, pn —— being abbreviated = — 


Beſides 


S, 


& vs 
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Beſides if the Quotient be multiplyed by the Diviſor, the Dividend of the Simple 
Frations will be returned or reduced therero by abbreviation. But in Compound 
Fraftions other Toſſical +ractions in ſhew will be produced, yer the ſame in value ; 
which ſerveth to evidence the alternate Proof of Multiplication and Diviſion of Coflical 


Fractions one by the other, 
For if -Do AS 9 be divided by 35 MER » the Quotient will be 12.55 + 279 
ls 3% 3653 +242 


Ns 49 + x , . : 
and by abbreviation ES 3 Wherefore if this Quotient be multiplyed by 
$5 r3% the Divitor, the Product abbreviated will be 1255 1-359 5-155 which 


36+ +24N ? 
,As by the Root 2 appeareth. 


32% 
nevertheleſs is but equal in value to the Dividend 2. =. 5 


—- 1255-=192 364 =72 [6 
49 +95 =32 +36 =68 2 359 =280 24N —=24 54s / : 


NO” ws EIT 183 = 72 Bo. ; 
ml. = mw aw" *0q = 96\; 


544 _ 


Ge 


GC HA P.-E 
Figuration of Coflicks, 


O Figurate any Coſlick is Coffically to multiply the fame, be ir Simple or Com- Figurate 
'F: pound by it telf ro produce the Square, and that again by the Root to produce Colficks pro- 
the Cube, &c. as other Figural Numbers are produced. duced, 

As co produce the Cube of 2 2, or the Squareof 2 2 + 3 N, their Figurate Mul- 
tiplications bring forth 8 o for the one, and 45 -þ 12 4 + 59N forthe other. 


Examples: 


Simple | Compound 

Root 2% Root 22 +3N 
2% 2% +3N ; 

£quare 45 43 +62 
a TROY 
Cube Bo 43 +124 +9N 


In extraCting the Root of a Coſlick ſeveral things are to be noted. For firſt, every ,,,...;. ,.. 
Coflick is not Coflically Rooted, no more than every Abſolute Number is-a Rooted ;.7 jn extraf- 
Number. But thoſe Cofficks are Rooted, which have a Root agreeable to the Figure in; of their 
or Character of his Quantiry. ; and therefore no Coſſick may be property called Square, ts. 
Cubick, or otherwiſe Rooted, except the Root of the Coffick agreeth with his Cha- ,.., 2 +, 
rater. So 89 is a Cubick 'Coſſick, and his Root 2 2 ; becauſe 8 is a Cubick Number ,,. aq 
agreeable to his Character 9. But 85 hath no Coſlical Root, becaufe 8 hathino Square 
Root agreeable to the Charater 3, neither isit a Cubick Coſlick, although the Num- 
ber have a Cubick Root, becauſe the Cubick Root is diſagreeable to the Character 3. 

Likewiſe 169, is no Rooted Coflick, becaule 6 hath no exact Cubick Root 3 bur 16 Z 
is Cofſically Rooted, and hath 4 7 for the Root thereof. 

2. Simple Coſficks Compound in their CharaQters are not Rooted, unleſs the Num- 2. 
ber annexed will yield a Root according to the compoſition of the Character. So 165% Which Simple | 
becauſe compound of the Square twice; may either have a 34, or a 33z, the one —_ ary 


45, the other 2 4. And 455 hath a Square Root 25, but no 33t agreeable to the {,.. 5; is. 

whole Charaftet. And 9g 32 hath a 3%, which is 3 9 agreeable co parr of his CharaCter, xoed. 

but no 3p Root anſwerable to the compounded Character. ' 

' And therefore if any Coffick Compound in his Character have a Root agreeable to Hw many 

his whole Character, then may he have alſo as many Roots as their be parts in thax Rvnts ſuch 

compoſition : For fo 4995 33? hath not _— 25» Root, which is 2 2, bur alſo ; ©. 
eee oot 
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Root which is 4 3, and thirdly a 54 Root which is 8 g, and fourthly a 9 Root which is 
16 33, and laſtly a 5 Root which is 645g. 
3. 3. Compound Coſlicks, if they be Coflically Rooted, muſt firſt have their greateſt 
What proper t9 Coffick a Roored Coſlick, and the Number annexed to the leaſt Denomination of that 
_— Compound Cofiick, muft be a Rooted Number of the fame kind or denomination with 
ck the greateſt Coſſick. As in the Example above of 4% +12 2 --gN, the greateſt 
Coliick 4.5 is Rooted, and the leaſt Denomination g N is a 3 Number. | 
4+ 4. Ina Compound Rooted Coſlick, every part that is not a Rooted Coflick is a mean 
What in _ ,. berween the greateſt Coflick and che leaſt Denomination in that Coffick. And' if 2 be 
OL Reed one Denomination, then N ſhall be another : As appeareth in the {aid Example, where 
is, allo is 12 2 to be ſeen a mean proportional between g N and , 5, 
0:boy5 nt with Other Coflicks that ſuir not with theſe particulars, are either Surdes, or ſuch affected 
theſe properties Coſſicks, whole Roots are not properly Coſlical, but being equal to ſome other Num- 
what they are. ber, the inveſtigation of their Roots are to be fought hereafter among equations. 
Rot of a Sine _ Theſe things premiſed, to extract the Root of a Simple Coflick, extract the Root 
ple Coifſick Of the Number according to the Character of the Quantity, and ler the Character of 
extrafied, the Root be ſet for the Denomination. 
Examples. AS9 3 hath for his Root 3 2 ; and 64 g hath 4 2 for his Root. 
And if the Simple Coffick be Compound in the Character, then as in the former 
Book. in Figural Numbers, ſearch out the Root from the N umber, and afhx thereto the 
Coſſical Character. 
ASif from 256, a Number of the 8 Quantity from the Root 2, I would ſearch our 
the 335 Root, I find it 2 +, as at A. If out thereof I would ſeek the 35 Root, 1 
find it 4.5, asat B, Andif the 2 Root, I find it 16 55, as at C. 
So allo 729 39 gives the Zp Root 3 2, asat D. And the p Root 95, asat FE. And 
the 3 Root 27 &, as at F, : 


5 55 5 $33 - 39 535 
Xx Xx X 
A, 256|x6]4|22 B, 256\| x61 45 C. 256 | 16 35 
I 16 4 I 16 I 
156: 156 I56 
ZP O | 2? 
3 50 | 3 
D. 729|27|3% E. 729|[ 95 F. 729 | 2-9 
. - "27 © . - 
4 4 
32 329 


Root of the But if the Coffick be Compound, then prick your Coflick according to the Quantity 
Compounds ex- Whoſe Root you would extract, as was before taught in Figural Numbers in the Second 
trated. Part of the Second Book; and out of the Left Hand pricked Coffick, take the Coſflical 
Root, and place in the Quotient, with half his Coflical Denomination, for che Square ; 
the third part for the Cube, &c. as was noted before in Extrattion of the Roots of 
Aſtronomicals, and proceed with the reſt of the work as before in Figural Numbers ; 
Coflical Extraction differing therefrom no otherwiſe than as Coſfical Addition and Sub- 
| fraction, Multiplication and Diviſion, differs from that of Integers. 
Example in Asto extract the Coſlical Square Root of 16 335 — 16 Bſ& — 20 3p -{- 20 ſt + 533 
the Square.) — 69 +15, The pricked Numbers will be 13, 533, 20 39, and 16 225, in 
| which laſt the greateſt Coſlical Square Root is 4.33 ; for 16 being a Square Number 
hath 4 for the Root, and half the 7»dex of 335 which is 8, is 4, whoſe Character is 
ZZ. This Root doubledis 8 35 for the firſt Diviſor, which dividing — 16 Bſ& gets 
— 2 for the Quotient, and the Square of — 2 g is -þ 4 Zo to be ſubltrated from the 
next Right Hand Prick : And then doubling the Root, and proceeding to the end of the 
work, the whole Root obtained is 4.55 —29 — 33 +1 2, as is obvious at G. 
Example in Allo to extract the Coſlical Cube Root of 27 {$4335 —72Bſ& — 1363p 
the Cube. 4-96 (£ +9635 —6498. Thepricked Numbers will be 649, 136 5, and 27.99, 
in which the greateſt Cube Root is 36; for 3 is the Cube Root of 27, and the Index 
of 92 is 9, whole third part is 3, the Character of which Index is © : This tripled is 
99, and multiplyed by the Root 39 is 27 3s for the firſt Diviſor ; which dividing 
+ 54 335 gers + 25 for the Quotient, The other parts of the Gnomon and pro- 
ceedings in the work are plain at Z, | 
G. 


Chap. XII. Fignration of Coſſicks. 
> Square | Root 
— 24539 + 8/6 — 435 


26535 —26Bſ8 —2939 +28/0 +5535 —6# + x 3(4.35 —20 —35+F1z 


16 555 
—16Bf& + 45 
Gnom.y. « - + , - — 2453p +12 © +935 
RY TR DOC -- 8{6 —435 —68 +15 
H. Cube Root 


ad B[& — 144 39. ; 
2749 + 54335 — 72Bſ® — 2136 3p +96 ſ® 49655 —649(38 +25=—4z 


27 op 
335 + 36Bſ& + 839 . | 
Gnomons 34 . *—108Bſ& — 144.39 +96 ſe + 9655 —648 
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The one part of Coſlical Figuration ſerves for Proof of the other ; that is, Produ- Provf of 


Qion by Extraction, and ExtraQtion by Production, as. other. Figural Numbers before 
exemplitied clearly ſhew ; and here may further be ſeen at 7. and K, ; where the Pro- 
duQions of the Simple Cofficks, whoſe Roots were before extracted at A. B. C. and 
D. E. F.; and at L. and A. are the Productions of the Compound Coflicks, whoſe 


Roots are extracted at G. and #, 
But beſides, if the Coſlicks be reſolved into Abſtraet Numbers, and the Figural 


Roots thereof be taken, the ſame will not differ with the Coſſical Root, unleſs ſome 
miſtake occaſion it, 


Proof of the Simple Coffical Extrattion. 


I. Root ſuppoſed 2. EE Root ſuppoſed 3. 
2 2, T 4 32 I 6 
22 Z 4 3% I 6 
45 _ 16 95 2 36 
45 2 16 = I 6 
16 35 4 96 279 3 216 
16 55 4 16 270 3 216 
96 256 189 1296 
16 256 54 216 
cmmm—_—____  Þ 6 432 

256 355 1536 72939 — 

— 1280 45656 
65536 
65536 = 256 333 by the Root 2. 46656 = 729 3p by the Root 2. 


Proof of the Compound Coſſical Extraition. 


DL. 


Root 435 — 28 — 35 + 12 
4 35 — 28 — 35 + IS 


16335 — 8Bſ8 —12 39+ 40 
— 8Bſ8 + 459 + 6ſ& —255 | 
— 1259 + 6/T +935 — 39 
4/8 —235 —3o8 +15 


Square 16 333 — 16B(V —2039 +20ſe +535 —69 F1 2 


= 
2 


Root 


Coffical 
Figuration- 
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| 158-0 | | Root 38 + 25 — 4% 
781 3:88 ” 30 + 25 — 4X 


95p + 6ſ8 —12 33 
" 6ſt + 455 — Bo 
— 12553 —.' 8 +165 


Square 930 +12 ſe —2035 — 160 +165 
$973 25 — 4% 


27% + 36353 —60Bſ — 4839 +48 [8 
18 335 þ24Bſ& — 4039 — 32 ſ& +3235 
— 36Bſ® — 4859 +80 ſe —+ 64 35 —649 


Cube 274 +54.533 —72 Bk — 13630 +96 (8 +9633 —649 


So in the tryal by Numbers, ſuppoſing the Root 2, then, 


Le -.* A, 
435 =64 16355 ==40g6 bs = 2708 =13324 
+1% = 2 F20ſe = 640 +25 = 8 -þ54353=13824 
66 + 535 = $80 32 +F$g6ſ® = 3072 
al 4» ITS = 4 —4>=8 -—+ 96 33 = .7436 
—20 = 16 __ a 
33 — 12 4.820 2 _ 32256 
8 _ FE. _ 
_* —16Bſ& =2048 96 
True value *'58 Se ks AAS E. pe pe _m_ 
of the Root 38 © 6s == 45 hs 575 36 5 ane be 
rms 2 — 649 —— Fl2 
304 2296 + SGD 
337 
I14 I 2304 18432 
Square 1444 = Je I 152 
68 i x © 13824 =- 13066 
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THE 


FIFTH PART 


OF THE 


THIRD BOOK: 


— 


CHAP. I. 
of SURDES. 


eſpecially Contract, and the ſecond of thoſe whoſe Denominations are ex- as the fifth of 
prefſed, becauſe of the variety and uncertainty thereof. ſpecial Con- 
Surdes are Irrational Numbers, as before in Book, 1. Par. 1, Chap. 2, #5 Sc: 
and Book 2. Par. 2. _ 3. wasnoted ; that is, Numbers ſet for Roots _ agar? 
that cannot be expreſſed by any Abſolute Number : Or Numbers whlioſe Roots cannot _ 
certainly be expreſſed by Integers, but beſides the Integers contain ſome broken part 
or parts thereof. As the Square Root of 2, 3, 5, 6, orof any other Number that is 
not a Square Number. So the Cube Root of 2, 3, 4, 5, or of any other Number 
that is not Cubick. And in like manner any other Root of any Number that hath no w, | called: 
ſuch Root exattly to be meaſured by Whole Numbers, cauſeth that Number to be 
called a Surde Number. And perhaps the Reaſon why fo called, it being abſurd or irra- 
tional to attribute to any thing, or ſeek out thereof a Root or other thing not there to 
be had. Latms inexplicabile (faith Alfted) dicitur, aſymmetrum, incommenſurabile, in- 
communicabile, irr ationale, & ſurdum, quia ejus explicatio a nobis, quaſi exaudiri ne- 
queat, ut ſurdam buccinam, ſurdos ittus, dicimus qui difficulter & obſcure audiantur. 
Encyclop. lib. 14. pag. 830. R 
The Denominations of theſe Roots being different according to the Powers of Num- Denominators 
bers before-mentioned in Figural Numbers, maketh it neceſſary to expreſs them. And why expreſſed, 
for the Reaſon before rendred in the Firſt Chapter of Cofficks, by ſome known Chara- 414 how: 
Qers -to diſtinguiſh them the one from the other. Which Characters, as in Coſſicks, CharaGers 


] EX T after Coſſicks follow in order Surdes, as the fifth ſort of Numbers $yracs placed 


are arbitrary and mutable at the pleaſure of the Operator. arbitrary. 
In the enſuing ſurvey of Sraer, the following Characters are uſed with their ſigni- ,,_.;.,. uſed 
fications, thus z 12 | in this Boob; 
Charatters: Significations. | 
W Root. Divers ſet this for the Square Root, 
vV: or V or VV Univerſal Root. 
war V3... Square Root. 
ww or Vo '- - Cube Root. 
aw or V33 - Squared Square Root. 
ww or Ve ' Surlolide Root. 


And ſo increaſing the Minnoms according to the Index of the Figural Number, or coffical Cha 
adjoyning the Coflical Character of the Power to the Character for the Root, V, you r.ers beſt for 
have a Character for any Surde Denomination. Wherefore if I ſee V3p8, I read it *%* Higher 
the Zenzicube. Root of 8. And fo 1 underſtand by this Charater 'www.8. And the Powers: 
like is to be done with others ; only becauſe the Minnoms increaſing in the Higher Powers 
take up more room, and are not ſo ſoon made as the Coſlical Characters, ir is better to 


uſe them altogether for the Powers beyond the Zenzicube. 


Frffk Beſides 


& " 

A, y & 
Surd=s ave 
ocrety with 


Ratimal Num- 


bers , 


and A5ſolute 
Numbers, 


Nature of 
Surdcs. 
Inteeral and 
Simple, 


Intezral and 
C9o:npound. 
Tizeſe of 2 
frits. 


Particular. 


Fya mpl OS. 


Univerſal. 


Examples. 


Compounds 
otherwiſe con- 
ſidered, 

I 


In Signs, as 
Binomials or 
Bimedeals. 
Reſiduals or 
Apotomes. 
Polynomials or 
Multinomials. 
Examples of . 
Binomiaals. 


"Refiduals. 


W180 —Ws | 
ww 100 — W 30 Signifieth, the Cubick Root of 100 abating 


Polynomials. 


SW | 
In Charatters, 


as Homoge- 


neal, Hetero- 
geneal. 


Of Serdes, Lib. HI. Part Y. 


Befides the taking Denominations from Figural Numbers, and borrowing the Coſlica! 
Characters for them, $urdes admir into their ſociety Rational Numbers ; that is, tych 
Numbers whole Roots may be expreſſed by Integers. As w 4, the Square Root of 4; 
ſo11w 8, the Cube Root of 8 ; and tuch others : For the Square Root of 4 is 2: and 
ſo is the Cube Root of S; and 1o coniequently no Surdes, but often ſet thus for the 
more apt Operation. And lo alto Abtolure Numbers not Rational are uſed with them 
as well as Coſſicks. And Coflicks themelves I have feen wrought together with Surdes. 

Surdes are Simple or Compound, integral or Fracted, Of Fractionary Surdes, ſee 
Chap. 11. following. 

1 he integral SimpleSurdes conſift of one Species or Denomination : As W 5, which 
is tobe read, the Square Root of 5; 1ſo ww 4, the Cube Root of 4, and the like of 
others. 

Compound Surdes conſift of different Species, or divers Simple Surdes, or ſome 
Simple Surde with another Number ler for aSurde, and are of two ſorts, to wit, Par- 
ticular or Univerſal. | 

Farticular, when the different Denominations compounded by the ſigns 4 or —, or 
both, are to be conſidered diſtinct as ro their Roots. AS W5 + Ws, which henifieth, 
the Square Root of 5, and the Square Root of 6. So Ws — y/5; denoteth the 
Square Root i 6, lacking the Square Root of 5. In both which, and ſuch others, 
their Roots are conſidered as two diſtinct Numbers. 

Univerſal, when though the Quantities conſiſt of different Species, yet the Root of 
the whole compounded Number is to be underſtood thereby. As V:5 --v36 ; here 
it ſignifieth, thar the Square Root of 6 is to be added to 5, and then the Square Root 
of that ſumme is to be taken for the Root Univerſal and ſumme of that compounded 
Surde. $0 V:6 —vVZ5; here the Square Root of 5 is to be taken from 6, and the 
Square Root of the Remain is the Root Univerſal. See further of thele Chap. 7. Ad- 
dition of Compouna Surdes. | 

Thele Compound Surdes fall again under a threefold Conſideration : 1. In their 
Signs. 2 4n their Charaters. 3. In their Numbers. 

1. Astortheir Signs, two Surdes, or a Simple Surde with a Rational or other Number 
conjoyned with the ſign -|-, are called. Bjzomials, and ſometime Bimedials ; but con- 
joyned with-the {ign —, they are called Reſidnuals or Apotomes, If three Quantities be 
conjoyned, and bur three, they are ſometime called 771zomials. But generally where 
the compoſition hath more than two parts, the Compound is called a Polynomial or a 
Multinomial, that is a many named Number, as was before noted in Coſſicks. 


Examples of Binomials, 
'3--W8 Thatis, 3 more the Square Root of 8. 
W 24 +4 Is, the Square Root of 24 more 4. 


W 6 + W2 Is, the Square Root of 6, and the Square Root of 2. 
ww 9 -+ww8 Signifieth, the Cubick Root of 9, and the Squared Square Root of 8. 


Examples of Reſiduals, 
25 — W390 That is, 25 lacking the Square Root of 80. 
W160 — 9 Is, the Square Root of 160 wanting 9g. 


Is, the Square Root of 180 wanting the _— Root of 6. 
the Square Root of 30. 


Examples of Polynomials. 


3 +W1o-|-wo That is, 3 more the. Square Root of 10,and the Cube Root of 9. 


100 —W20o—wvw5 Is, 100 lacking the Square Root of 20, and the Cube Root of 5. 


4 +wwzo —W6 Is, 4andtheCube Root of 30, wanting the Square Root of 6. 


W8 +100 —Ww7 —wW 40 Signifieth, the Square Root of 8, added to 100, lack- 


ing the Squared Square Root of 7, and the Cube Root of 40. 


2, Compound Surdes are conſidered: in their Charadters, and fo they are divided 


into Homggeneal and *Heterogeneal. 


Homogeneal, when their CharaQters or Denominations are one and the fame : Hete- 


rogeneal-when contrary. 


Examples 
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Examples of Homogeneals. | W Examples of 
Homogens 2i<. 
Binomials Wy55 + Ws w 9--wio ww 19 +vw18 
Refiduals Ws6  — ws w1o —yw 9 ww 19 — WW 18 
Polynomials wv 5 -- ww 6 + ww 4 ww 6 --ww15 — ww 20 
Examples of Heterogeneals. Heterogeneai:. 
Binomials Wy + vw 6 w 5 wws6 ww 14 + ww 25 
Refiduals W5 —ws6 w/ 9 — ww 12 ww 14 — Ww 15S 
Polynomials wy + vw 6 --W 3 _aws6 + W3 — ws 
3. Their conſideration in their Numbers divides them into commenſurable and in- 3. 
commenfurable. 
Commenſurable, called alſo Symmetral, is when the given Numbers have a Common 71, yumbers a; 
Diviſor, that will reduce them into leſs Terms ol like nature, Commenſurable 
or Symmectral. 
Examples of Symmetrals. Examples. 
NO W8 | wW32 = 2 Y 
Binomials ww 31 ww oF Common Diviſor * 
8 — wW32 $a 2 
Reſiduals {rw OS nates Common Diviſor to 


/ a ; FI 

Polynomials . Poms - 5 he 14, — -n 7 CCommon Diviſor 3 
Becauſe by theſe Common Diviſors, the Square Surdes will be brought into Square 

Numbers, and the Cubical Surdes into Cube Numbers, they are therefore calked Com- 

menſurable. For by the Divitor 2, wiil 8 and 32 in the upper Binomial and Reſidual 

be brought into 4 and 16, which are boch Square Numbers. And by the Diviſor 3, 

both 8: and 24. in the lower Binomial and Reſidual will be brought into 29 and 8, which 

are both Cube Numbers. And by the ſame "Common Diviſor 3, Will the upper” Poly- 

nomial be brought into 16 {25 — 9, which ate all Squares or Ratiotial Numbers, 

and the lower into 8 + 27 — 64, which are all Cubical Numbers. ' "HTK _-— 

Incommenſurable, or Aſymmetpal Surdes, are thoſe which have no ſuch Common Incommenſura- 


Diviſors. 47 ag Ys ELD ws ty "oj 
Examples of Aſymmetrals. Oo LE amples. | 

Binomials wy + W6 ' wvo9 -|- W8$ ' wW1iIR2+wwig 

Reſiduals wWs6 — wy. wW8 —wWw9 ww 112 — ww 19 


Polynomials W6 +yw 5 + ww 3; x; We pe om 


Numbers thus Commentſurable or kncomtnenſurable are ſaid tro be Cotnmenſurable c:mmenſuras!s 
or Incommenſurable in Power ; to differetice this mealure of Numbers from plain Com- in Power how 
menfuration, ſpoken of in FraCtions before. For Numbers may: be Cothmenfurable, rc Move 
as 2 and 12, yet-Incommenſurable in Power : But 3 and 12 areas well Commenturable !;--: ET, 
in Power as otherwiſe;{eeing 1 2 divided by 3 gives in the Quotient 4, a Square Number. 

Symmetral Surdes are diſcovered from Aſymmetral thus : Divide the greater given CC 
Number by che leſſer, and if o remain, then ſhall the Quotient be.a Number of the - yaa -” 
lame nature with the given Surdes, that is Square, Cube, or other like Quantity ac- , 
cordingly, if the Surdes are Commenſurable. Butif any thing remain upon the'Divi- 
ſion, reduce the Fraction into its leaſt Terms, and then reduce all into an Improper 
Fraction, and this ſhall repreſent two Figural Numbers of like Quaitity with the given 
Surdes, if they are Commenſurable.. And to find the Common Divitor do thus : If © 
remain upon the Diviſion as aforeſaid, then by the Quotient of this Diviſion, divide the 
leaſt of the two given Surdes, and this laſt Quotient ſhall be the Common Diviſor. Bur 
if the Diviſion lefr a Remain, which is to be brought, as aforeſaid, into an Improper 
Fraction, then by the Numerator thereof divide the greateſt given Surde, or by the 
Denominator the leaſt, and this Quotient ſhall be the Common Divilor. 

ASW8 -|- W 32 was before counted Commenſurable, and the Common Diviſor 2 ; Exampry. 
becauſe if 8 divide 32, the Quotient will be 4, a Square Number agreeable co the Surde 
and © remain ; and by this 4, if 8 the leaſt of the rwo Surdes be divided, 2 the Cofn- 


mon-Divifor appears ih the Quotient, as at A. But if W123 + W 147, be yon: 
caen 


3 
A ——————— — X 
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l 
Surdes redu- 
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Termes, 


Redudtion of Surdes, Lib, IL Part V. 


then after Diviſion, becauſe 3 remains, I reduce 3 with 12 the Diviſor to i» and then 
12 inthe Quotient and this + into an Improper FraQtion, which is * and being both 
Square Numbers of the nature with the given Surdes, ſhew them to be Symmetral: 
and by dividing 147 by 49, or 12 by 4, the Common Diviſor is found in the Quotien; 
to be 3, as at B. Examples of Cubes ſee at C. and D. 


4. 34 A Square and o left : Ergo, W8 + W 32 are Commentſurable. 


8 Eh 
Jos Common Diviſor. 


2(3 
B. x47 ( 125 or? Squares: ErgoW 12 | W147 are Commenſurable. 
IS | 
X2 | 


247  , 3 of Ws 
= 3 4\.3 Common Diviſor. 


c Cs A Cube and o remaining : Ergo, w/16 + wv 128 are Commenſurable, 


- 2 Common Diviſor, 


(9 
D. a f 37 or #2 Cubes: Ergo, ww 24 + w $1 are Commenſurable. 


BXx 
27 


Some Symmetral Surdes may have more Common Diviſors than one, which is thus 
known : Divide one of the given Surdes, according to his Quantity, by any Number 
of like nature that will part it exactly without leaving a Remain ; and by this Quo- 
tient divide the other given Surde, and if this ſecond Quotient be a Number of like 
nature, then thoſe given Surdes have more Common Diviſors than one. And fo pro- 
ving with all, leſs than the given Surdes; ſo many Quotients as will hold this tryal, fo 
many Common Diviſors have thoſe Commenſurable Surdes, 

AS in the Square Surdes above at A, if 32 be divided by 4, it giveth 8 in the Quo- 
tient ; and if this 8, divide 8 the other given Surde, the Quotient is 1 another Square 
Number, therefore ſhall 8 be another Common Diviſor to W8 + w 32 beſides 2 
found out as above, | 

So in the Cube Surdes above at C, if 128 be divided by 8, it giveth 16 in the Quo- 
tient - And if this 16 divide 16, the qther given Surde, the Quotient is 1, another 
Cube Number; therefore ſhall 16 be another Common Diviſor to ww 16 + ww 128, 
beſides 2, found as above. ED | | | 


Wzz(8 B8/.- w2x2z8/. > 264 
5 pk 03 "2( 16 = ff 


All further needful to this Chapter is, That Authors do not ſo ſtrialy obſerve to place 
the Greateſt Surdes foremoſt, as they do the Cofficks ; but ſometime the Lefler Surdes 
are ſet to the Lefc Hand of the Greater. But agreeable to Coflicks in the uſe of the 
ſigns with or without Aſteriſques, And where — is not ſet + is underſtood, 


3 2(3 Common Divilor. 


——— 


CHAP. 1L 
Reduftion of Surdes. 
Nder Reduction of Surdes is comprehended, To lefſen their Terms, and alter 


their different Denominations into one : Both ſometime called, Alteration of Swuraes. 


1. Toleſſenthe Terms of a Surde is but abbreviation. And as all. —_—_ Fra- . 
trons 


rt V, 


1d then 
S both 
netral; 
1Otieng 


able, 


Chap. II. ReduFion of Surdes, 29 


Rions will not be abbreviated ; ſo neither will all Surdes have their Terms leſſened. 
þut when the iZenominartion or Character is a Compound Coffick, and the annexed 
Number hail; a Root that may be expreſſed by part of chat Coflical Character, then 
reduce the Number and Character thereto accordingly, by extracting the Root of the 
Number, and ciearing the Character of that part of the Compolition. 
AS 35 25 and 4981, the Characters being compounded of 3 with 3 in the firſt, Examples. 
and 3 with 9 11n the ſecond, and the Numbers 25 and 81 being both Square Numbers, 
the Square Roots thereof are to be taken, and Square in the Characters abated from 
both cheir Quantities, and both are to be exprefled in lets Terms by V3g5 and Vo o, 
or W5 and vg. 
Soallo V Zo 27 may be reduced to theVZ 3, being diſcharged of p. And VZſt 32 
may be abbreviated co the V5 2, and diſcharged of @. 
2. To bring the different Denominations of Surdes into one, belongs to Heteroge- T5 reduce 


>=4. 


neal Surdes, or one Surde with an Abſolute Number. Sos to ons 
{1.) {f an Abiulute Number be given to be reduced into the Denomination of a P*n2/minator. 

Surde, then multiply che * bloluce Namber according ro the Denomination of the ror =o 

Surde, and ſer before it the like Character. "pj Num 


As if W 8 and 2 be reduced into one Denomination; 2 mult be mulciplyed Squarely, Examples: 
becauſe the Denominarion of the Surde 8 is fuch. And fo will the Numbe:s ſtand chus, 
W8 and wv 4. 

Andif vw 9 and 4 be reduced into one Denomination, 4 muſt be multiplyed Cubi- 
cally : And thus reduced the Surde ſhall be j1/ g and yw 64. 

(2.) If rwo different Surdes be given to be reduced into one Denomination, and Surdes with 
their [ndices be uncompounded ; then alternately multiply che Number of the one #1c2mpund 
Surde accordiag to the Denomination of the other, and to both the Products adjoyn = 
both the Characters for the Common Denominator. 

Asif WS and ww 10 were tobe reduced to one Denominator ; then muſt 10 be Example. 
multiplyed Squarely and 3 Cubically, and each production ſhall be Square Cube, ſer 
afrer the manner of Surdes thus, 5p 100 and V Zp5 12 ; or thus, vwwww 102 and 


WWW 5I2. 


VZp512 V3g 100 


2d (SY 2= Cx37 
do? ets hd V38 X #10 
V5Zg 


But (3.) If the 14i-cs of the given Quantities be Numbers Compound, then by the $,rdes with 
reatz{t Common 7: ior divide them, and then by the leaſt Terms of the 1n:dices mul- Compund 

tiply alt: rnarcly as well the Indices of the one by the other for a new Index, as the Indices. 
Nunbers given by ths Fowers of thele alternate Jnaices for the reduced Surdes. 

AS vV33 io and Vp 7, thus reduced ſhall be /Z3%p 1000 and v4Zpgg. For the Example: 
Index of 55 is 4, and the Index of Z»is 6, the Common Diviſor of 4 and 6 is 2, which 
reduceih the one to 2 the /ndex of Z, and the other to 3 the [ndex of 9 ; therefore 
alternately Squaring 7 iris 49, and Cubing 19 it is 1000, and multiplying 6 by 2, or 
4 by 3, che Product 12 1s the /ndex of the reduced Powers, which is 339. 


v/ [12] 1000 v [12] 49 
4) T4 a0 v £6]-9 
C23 ES] 


Beſides the Proof of that fort of Reduction which lefſeneth the Terms, by exalt- proof of 
ing che leſſened Surdes into the Powers from whence they were abated ; and recipro- Reduftion of 
cally that fort of Reduction which increaſerh their Terms and Denominations, by ex- Svrd<s. 
tracking the Roots, and abating the Characters of the Surdes accordingly ; all ſorts of 
Reduction +: Surdes may be proved, by ſuppoſing Rational Numbers inſtead of the 
Surdes, and working with them as if they were Surdes, 

As in the foriner Example, where 3% 25 was reduced to W5 ; therefore if W x 
be mulciplyec Squarely, it ſhall be 11 25 - And in Rational Numbers ir is evident 
that w 4 and the 11 16 are equal, being in each bur 2. 

Apain in the ſecond ſort of Reduction, and firſt Example, there 2 reduced to a 
Square Denomination ſhalj be 4, the Rational Number, and w $8 and w 4, is all one 
as W8and 2; forthey are both equal ; And fois the yw 64 or 4 Abſolute Numbers in 
the next Example. | 


G 34 Likewiſe 
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Addition of Simple Surdes. Lib. TI. Part V, 


Likewiſe if W 4 and the 1w 27, both Rational Numbers, be reduced t: one Deno- 
mination, they ſhall be Vs 64 and VZp 7529, agreeable to che next &.xamyle of Re- 
duction. And the Zo of 64 being but 2, equaltothe wW 4, and the V Z, of 729 be- 
ing 3, as the vw 27 ſhew the Reduction right. 

Moreover, agreeable to the laſt Example of Reduction, if I take 33 16 and the 
VZp64, that are both Rational Numbers, and have 2 for their Roots, and reduce 
them to one Nenomination, they ſhall be / 339 4096 and V 3Zp 4096, and be equal to 
the other. For the V3Ze of 4096 is 2; whence may be alto oblerved, that if the 
Roots of the given Surdes be equal, the reduced Surdes will be equal. 


TG CO 6 an. LE 4 ”—_ 


CHAT. L155. 
Addition of Simple Surdes. 
'T O underſtand Addition of Surdes the better, it is meet to Analyſe them, 


Homogeneal and Commenſurable. 
Simple Homageneal and [ncommenturable, 
$ Heteropeneal. 


Particular. 
(Comp ound A Untvertat 


Into 


1. To add two Simple Surdes that are both Homogeneal and Commenſurable, divide 
them by the Common Diviſor, and extract the Roots of the Quotients, then multiply 
the Total of the Roots Figurately according to their Quantities, and this Product mul- 
tiplyed by the Common Diviſor ſhall be the Total of the added Surdes. 

As toadd W 12 and W147; both Numbers divided by 3, the Common Divilor, 
giveth 4 and 49, which are Square Numbers, and their Roots 2 and 57, the Total 
whereof 9 multiplyed Squarely produceth 81 ; this multiplyed by 3 is 243. $o is 
W 243 the Toral of W12 + W147, asat A. 

Alſo to add ww 81 and ww 24, Commenſurable alſo by z ; after Diviſion thereby 
the Cubes are 27 and 8, and their Roots 3 and 2, which together make 5, the Cube 
whereof is 125 ; this multiplyed by 3 produceth 375. So is ww 375 the ſumme of 
ww 81 + wW 24, as at B, 

An Example of Squared Square Surdes is ſet at C. 

C 


A. : 
Addends W 12 + W 147 ww 81 + ww 24 vw 648 + 11w 5000 
JJ m——— 8) | 
45 495 270 80 81 55 625 35 
2V + 7V 3YV + 2V 3V- + gy 
9 5 8 
92 255 5126 
$15 1259 4096 55 
3 3 8 
Totals W 243 wi 375 ww 32768 


If the given Surdes have many Common Diviors, any one of them may be uſed. 


ASinW1152 + W 288, there are 5 Common Diviſors, viz. 2, 8, 18, 32 and 72, 
the Addition by all which agree to be w 2592, as in the Operations following. 


W152 + W288 


2)— —_ 1s 


W 1152 +- W288 \W1152 -- W288 
8)—— _s ls 


TY 
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W152 --W 288 Wit52 + W288 
32) ſow 72) _ 
365 95 165 45 
9 6 
"B& &Y 
815 365 
32 72 
i 62 72 
243 252 
W 2592 W 2592 | 
2. Simple Square Surdes Homogeneal and Incommenſurable, if the ProduCt of both 2 


in ; ; ; Square Surdes 
multipiyed together bring forth a Figural Number of the ſame kind (as many times ot 


happeneth when the Numbers are Commenſurable, or Rational Numbers uſed as ,,,, 
Surdes) then are they called reducible, and are added thus: To the Total of the Surdes reducible 
given prelix their proper Character, afterward either extract the Root of their Produd& what, and 
and mulciply chis Root by the /adcx, and add this Product tothe former Total ; or elſe {ow added. 
mulciply the Product of both Surdes by the double [:dex, and extract the Root of this 
laſt Product, and add this Root to the Toral firſt reſerved ; and this Number with his 
Character ſhall be the ſumme of the added Surdes. 

As toadd W 3 and W 12; becauſe 3 and 12 multiplyed is 36, a Square Number Example: 
agreeable to the given Surdes, they are reducible ; then 3 and 12 added are 15 to be 
ſet apart with their Character thus, W 15 ; afterward the Root of 36, which is 6, is 
to be multiplyed by 2, the Index of Squares, and the Product 12 1s to be added to the 
15 before reterved ; or elſe 36 is to be multiplyed by 4 the double /:dex, and the Root 
of 14.4 which is 12, added to 15, as before, makes the Total of this Addition w 27, 


_asatD.and E, 


D. L 
Addends W 3 + wW 12 W3 +W12 
| 'B 3 
I 2, I2 
W115 | Wes 6 Wis! 56 
2 Index PS. 
Wis + wiz W144 
Totals W379 © Wis +120rW15 +Wi14+g 
_—_ we W 27 


If Square Surdes are not thus reducible, they wich others of higher Denominations When not 
7+" UII, although Homogeneal, are to be joyned together with the fign of Reducible. 
Addition -4-. 

AS toadd W 6 and w 7, they are ſet thus, W6 -+wW7. Examples. 

And roadd ww 6 and ww 7, they are ſet thus, wv 6 + ww 7- = 

Yer ſome ſet the Square, although Incommenſurable, after the form of Addition above- #»w /et ty 
men:ioned ; whereby W 6 4- W 7 is brought to W 13 + w 168 for that by this form /*: 
they come to be Commenſurable wich other Numbers with whom they occaſionally may 


be uſed. 
Example. 


| 4 
W13 + W168 


3. Simple Heterogeneal Surdes are firſt to be reduced, and then if by their Reduction 
they prove Commenturable add them as ſuch if otherwiſe, conjoyn them by the fign +. Heterogeneat, 
As toadd w 3 and 9, Abſolute Numbers together, being reduced they are w 3 and r:amples, 
W 81, and becauſe Incommenſurable abide ſo ; unleſs tet after the form of Addi- 
tion laſt mentioned, and then they ſtand thus, vw 84 -+ W 972. 
Andif w 3 begiven to be added to wv 2, after Reduction to Y 3p 27 |- V3? 4, 
uſe Incommenturable they are left fo without further work. z 
ut 


i] 
I 


. © 
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But if the Rational Number w 16 be given to be added to ww 8, another Rational 
Number, by Reduction they are brought ro / 3p 4096 4+ v 3254, and being CTommen- 
ſurable, and added as before. make VZp 46656, which is alſo a Rational Number, 
and hath 6 for Zenzicube Root thereof. 


v3, 4096 +V 39 64 4 +2 =6 
64) _ 
64 59 1 30 
V 3p 4096 V 3e 64 297 i +- xv 
W 16 X 8 —_— 
VIP 729 5p 
64 
2916 
4374 


 V3p 46656 is 6 


4 4. If two Simple Surdes of different figns be given to be added together, then con- 
Different Signs joyn them by the ſign of Subſtraftion —. 

As to add W 3 with — w 5, they ſhall be ſet thus, W3 —ws. 
Th add ary By what hath been faid of Addition of Simple Surdes, appeareth this Conſectaty ; 


ff 9% That toadd any Surde to it ſelf is but to multiply the Square Surdes by 4, Cube Surdes 
Py by 8, Squared Squares by 16, &c. See the Examples following, 
Examples. Addends W8 + W8 wy —+w 9 ww 10 + ww 10 
d\ \ 
) eg IO, 
5 3 T5 155 1 55 
iv 1v 1 + IV 1 + 1v 
2 2 2 
22 45 80 
4.5 WB8 89Y wo 16 25 1W 10 
— 8 4 9 8 - . 16 
Totals W: 32 W 32 ww 72 WW 72 vw 160. ww 160 
Addition of Addition of Compound Surdes is deferred to the Seventh Chaprer, till SubſtraRion of 
Compounds 


why eiferred. Simple Surdes be learned ; becauſe the knowledge thereof is neceſſary to the Addition 
of ſome Compound Surdes. 
Proof of SubſtraCtion of Simple Surdes is the Proof of Addition of Simple Surdes, and there 
mae D to be ſeen. But the truth of Addition will be clear, if inſtead of the Surdes, Rational 
mpic out Numbers be taken, and operation made therewith, 
For in the laſt Example of reduced Surdes, the Zenzicube Root of 40g6 is 4, and 
of 64 is 2, which 4 and 2 make 6, and the Toral of the Addition bringeth forth 46656 
a Zenzicube Number that hath 6 for the Root, as was before noted. 


50 FS 6% 
25 6 Value 
46656 (216|6 365 Indices. 4 
6 
Ft 216 6 Total 
4 * ; I © 3 ota 
Gnomon, - EG - LH 
 Gnomon _-- 1296 
l 36 216 
_432 bo 
' 46656 Zo .C 
CHAP. IV. 


Subſtrafti Simple Surdes. 
SubſtraRion of - ft FOSTER of amp e OUTGES 


Simple Surdes. YN the ſame method with Addition doth Subſtraction proceed. 

—— 1. Then to ſubſtrat one Homogeneal and Commenſurable Surde from another, 

Commnſarable; after dividing them by the Common Diviſor, and extraQting the Roots of the Quo- 
E = tients, 


Chap. IV. _. Subſtraftion of Simple Surdes. = got 


tients, take the Leſſer Root from the Greater, then multiply the Remainer Figurately 
according to their Quantities, and this Product multiplyed by the Common Diviſor 
ſhall be the remaining Surde defired with the ſame ſign. But if the Subtrahend be the 
Greater, then the ſign -+ ſhall be changed into —. 

As to ſubſtract w 12 from w 243 by the Common Divilſor 3, they are reduced Exanples, 
into the Squares 81 and 4,, whole Roots are g and 2, the difference 7, this multiplyed 
Squarely is 49, which increated by the Common Diviſor is W 147, the Remainer de- 
fired, as at A. 

Likewileif W 147 were taken from w 243, there would remain W 12, as at B. 

But if wW 245 were to be taken from w 147 or W 12, in this there would want 
W 147, andin that W 12, and then to be marked with —, as at C. and D. 


Greater Surde. Subtrahend, Greater Surde, Subtrahend. 
W 243 — W12 W 243 —W147 
Y——— 3) _— 
815 45 815 495 
gV — 2) gV _— V 
A. 7 B, 2 
WS: =z 
495 45 
Remain W 147 Remain w 12 
Leſſer Surde. Subtrah., Remain. Leſler Surde. Subtrah. Remain, 


C. W1g7y — W243 =— W12 D. Wiz —W 243 =— W147 p 
Commenſurable Surdes of Higher Powers, are likewiſe thus to be ſubſtracted. 
Examples to take vw 24 from wv 375, the Remain will be wv 81, bur will wan 

ww 81, if ww 375 be taken from ww 24. 

So ww 648 taken from 41ww 32768, will leave 1w 5000; but the Greater ſub- 
ſtracted from the Lefler, the Remain will be ſo much too ſhort. 


Greater Surde. Subtrahend.  _ Greater Surde, Subtrahend. 
vWW 375 —W24 ww 32768 — ww 648 
3) 8) _ . 
1259 89 4096 35 — 8135 
5V — 2V 8Y — 3yV 
_ 5 
ts 9 x 1259 
. 276 625 55 
3 : 
Remain ww $1 Remain ww 5co00 
Lefſer Surde. Subtrah. Remain, Leſſer Surde. Subtrah. Remain. 
WW 24 — W375 =—WwwB81l ww 648 — vw 32768 = — vw 5000 


If the given Surdes have many Common Diviſors; any one of them may be uſedin x7 44+ pata 
Subſtration, as before in Addition. have many 

2. One Simple $quare Surde Homogeneal and Incommenſurable to another, may be Commn Drui- 
ſubſtracted therefrom, if the Product of them borh multiplyed together produce a ſors. 
Figural Number of the ſame kind : For then ro the Total of the Surdes prefix their pro- 5 mw "ag FOE 
per Character; afterward either extract the Roor of their Product, and multiply this mcmmenju- 
Root by the /ndex, and deduct this Product from the former Total : Or elſe multiply r4ble. | 
the Product of both the given Surdes by the double 7:dex, and extract the Root of Recipe, 
this laſt Product, and ſubſtract this Roor from the Toral firſt reſerved. And this Num- 7 #7 
ber with his Character ſhall be the Remain deſired, with the ſign changed, as before 
noted, if the Subtrahend be the Greater. 

AS to extract w 12 from w 27, being multiplyed they produce 324, the Square x,y. 
Number of 18; therefore 18 multiplyed by the Index 2, or 324 by 4 the double 
Index, and the Root of this Produc, or the Product 36 ſubſtratted from w 39, the 
Total of 12 and 27 added, leaves remaining w 3, asat E. and F. But if W 27 were 
to be taken from wW 12, becauſe the Subtrahend is greateſt, the ſign or places of the 
Surdes ſhall be changed, as at G, . 

| Hhhh | Greater 


Not Reducible. 


Examples. 


Hyw ſet by 
ſome. 


Examples. 


Heterogeneal, 


Examples. 


+ hs 
Different Signs 


Examples. 


LL 
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W27T —W I2 Subtrahend 


27 
I2 


54 
27 


Greater Surde W 27 —W 12 


E. W39 54 F.W3s | 


W 324 1518 


mY ble Ind 
Cs 4 Double Jnacx. 


W 1296 1s 36 
 W39—360rW39g—W 1296 
, 


W 39 —— 36 
W3 


Remain 


—_—_—— G. 
Wi2 —W27T = 


(W 1296 — W 1521 
or 
go — 39 
If Square Surdes be not thus reducible to Square Numbers by Multiplication, then 
they with other Surdes Incommenſurable of Kigher Powers, alchough Homogeneal, 
are to be joyned rogether with the ſign of SubſtraCtion —. 
As to ſubſtract W 6 from W 7, or W7 from wW 6; they are ſet thus ; 
WT —Ws6 W6 —3i'"7 
And to ſubſtract ywv'6 from ww 7, or w 7 fromww's ; they are ſet thus ; 
ww 7 —w/ 6 ww 6 —wV7 
Nevertheleſs for the-Reaſon before rendred in Addition, ſome ſet the Square Surdes, 
though Incommenſurable, after the form of SubſtraQtion above-mentioned 3; whereby 
W757 — Ws is brought to W 13 —W 168, and W6 —W7 to W168 — 13. 


Oy — W 6 W6 —Wy#9 


| = 
| 6 
W13 | __ 
| + 

W 168 
W13 — W168 

3. Simple Heterogeneal Surdes are firſt to be reduced, and then, if by their Redu. 
tion they happen to be Commenſurable, ſubſtract them as ſuch : Bur if otherwiſe, 
conjoyn them accordingly with the ſign —. | 

As to take w 3 from 9g, Abſolute Numbers after Reduaion, they ſtand, becauſe 
Incommenſurable, W 8x: — W 3, unleſs after the form of Subſtraction laſt above- 
mentioned, and then they ſtand thus, w 84 — W 972. 

And if wv 2 be ſubſtracted from w 3, they are reduced, and becauſe Incommen- 
ſurable left thus, 3p 27 —v 32 4. 

Butif ww $ be taken from w 16, they being reduced, and both Rational Numbers 
and Commenſurable, will be V 324096 —V 3964, that is in concluſion yZp 64, 
which is alſo a Rational Number, and hath 2 for the Zenzicube Root thereof, 

V 3p 4096 — V 3g 64 4 —2 =2 


64) — | 
5p 
pF. 


_—— 
— 


—W3 


6439 I 
2 


V 364096 V3e64 —_ 1 


Wi6 wv 8 


V 30 


I 
FEE EE [C4 
I 5p 

- os 
_VIo64 

And if W16 had been given to have been ſubſtrafted from ww/ 8, then had there 
wanted V Zo 64, and the Remain ſhould have been — Zo 64. 

4- If rhe given Surdes be of different ſigns, the Surdes are to be added, and the fign 
of the Remain, as in Coflicks, ſhall be contrary to the ſign of the Subrrahend, or Num- 
ber ſubſtracted, that is as the upper Number, if the Surdes be Commenſurable ; but if 
Iacommenſurable, then conjoyn them by rhe ſign of Addition +. 

As to ſubſtraa@ —W 13 from w 52, they are added becauſe the ſigns are unlike, the 
one + and the other —, the Total, which is w 1 17, is the Remain, as at #. 

And W5 —wW3 and Wy —Ww 3 being Incommenſurable, have their Remains, as 


et].andK, W5 þW3 andW5 +wW3. W 52 


en 
il, 
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Total wW 117 Remain. 


From what hath been ſaid of SubſtraRtion of Simple Surdes, theſe two ConſeQaries -—=— gap 
Ces 


are apparent. ; : 
1. Thar to ſubſtract any Surde from it ſelf leaves o remaining, as in other Numbers. 4 Surde ater 


 AStotake W 10 from W 10, the Remain is W o. from it ſelf 
leaves 0. 
Wio—W1o 
10) 
v3 -vÞ 
IV — 1V W 10 
O Wo 
OZ 
I0 
W © 
2. That: take half any Surde is but to divide Square Surdes by 4, Cube Surdes by 75 take half 
$, -quared Squares by 16, &-c. as is plain by the Examples following. a Surde, 
Greater Surde, Subtrah. Greater Surde. Subtrah. Greater Surde. Subtrah. 
W32 —WS8 ww 72 —WwW 9 WW 160 — WW 10 
d = J \ 
" 4 oY """'l a” 
4 I 0 I'O I I 
2V —1v 2V —1v 2Y — 1y 
I I I 
12 15 _- 
I5 I 8 135 
8 | = 10 
Remain W8 Remain ww 9 Remain 4ww'10 
Prey ney v 262. 
"_ wW8 Wa(ws ns ww 10 
4 8 26 
Subſtraftion of Compound Surdes is referred to the Eighth Chapter, after their Subſtraftion of 
Addition hath been'inſpeQed. Compound's 


Foraſmuch as ſeveral of the Examples in this Chapter from which SubſtraCtion is made, on __ 


are the Totals of the Additions in the foregoing Chapter, and the Subtrahends here are $ubſtrationof 
one of the Surde Numbers added, and the Remains the other, it will apparently mani- Simple Surdes, 
feſt the Proof of Subſtration of Surdes by Addition, and Addition by SubſtraCtion. 
But for a full demonſtration of all ſubſtrationary Operations, let Rational Num- 
bers be ſet inſtead of the Surdes, and after SubſtraCtion made therewith, the truth will 
appear by the equal value of the Remain. -- 
For in the Rational Numbers above-mentioned 3p 4096 is 4, from which if 3p 64, 
which is 2, be ſubſtracted, the Remain is / 3p 64, which is 2, and anſwers to the Re- 
main of 4. — 2, which is but 2. 


22 

5p o &T 2 

6 \8]2 45 Tndices. Value 
2 2 
b&. 3 — 
8 3 2 Reinain 
64% 6G 
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Examples, 
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CHAT *. 
Multiplication of Simple Surdes, 


O multiply Simple Surdes obſerve their Homogenity or Heterogeniety, For, 

1. If the Surdes given to be mulciplyed be Homogeneal, then multiply Num- 
ber by Number, integers as Integers, and Fractions as Fractions, and to the Produq 
prefix the Character common to the given Surdes. | 

As to multiply W 15 by w 5, the ProduQt is w 75, ſet as-at A, or B. 
And to multiply W 123 by w 43, the Product is W 564, as at C. 


Multiplicand W 15 Md. Mr. Prod. 
A. Multiplyer wW 5 B, WigxWs5 =W75 


Product W775 RN x>y 
225  n—_ 
Mulciplicand w 12% _ ( : 
; x Ge FOES, 7; 
C. Multiplyer a” 42 = 7 (55: 1 = 
Product W564 or 7; " 4 |.2 
Other Examples. 
Multiplicands yw/ 48 ww 12 ww 30 
Multiplyers wv 5 ww 6 www 3 
Products ww 240 WW 72 VAW 90 


2. If the Surdes given to be multiplyed be Heterogeneal, or one Surde with an 
Ablolute Number ; then firſt reduce them to one Denomination, and then multiply 
Number by Number, as before. | 

As to multiply w 10 by 3 ; firſt 3 is ſquared, and then by 9 is 10 multiplyed ; fo is 
the Product W go, as at D. E 

And to multiply W 8 by vw 10, being reduced they are V3e 512, and V 3p 109, 
and 512 multiplyed by 100 produce 51200 ; fois the Product Y 9 51200, asat E. 

D E. 


W1o Wyo -W1o VZpgi2 wV3p100 V 3g 512 
Wo X 3 9 W8 WW IO TR 
- > ——_— W 90 42 V3p $1200 | 


Out of Multiplication of Simple Surdes iſſue theſe enſuing ConſeQaries. - 

1. That to multiply any Surde, 1s to increaſe him by the Power of a Root Homo- 
geneal : And'ſo to double any Square Surde is to multiply him by 4, which is the 
Square Power of the Root 2, as before noted in Addition. Likewiſe to triple any 
Square Surde is to multiply him by 9, &c. And to double any Cube Surde is to mul- 
tiply him by 8, the Cube of 2. Asallo to triple himis to multiply him by 247, &c. 


Square Surdes Doubled. Tripled. Quadrupled, 
W 3 W 3 W 3 
4 9 16 
Wi2 W 27 . W 48 
Cube Surdes ww 3 | wi 3 WW 3 
8 27 81 
WW 24. ww $1. WW 243 
Squared Squares ww 3 mw 3 ww 3 
16 81 243 
aww 48 ww 243 1W 729 


2. That Multiplication of Surdes oftentimes produceth Rational Numbers, whoſe 


Roots are Abſolute Numbers, and may be fo expreſſed. 
Examples in Surdes Square. Cubed Squared Square. 
48 w 9 ww 8 
{ W 3 wW 3 WW 2 
Wig4Vi2 wz7V3 awi6V2 


_ 3. That 


Mae ata ba "" 


mMm- 


uct 
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3- That to multiply the ſide of any Power according to the exigency of his own + - _ 
kind 3 the Character or Note of the fide may be cancelled, and the Number lefr Ab- #%*n the Cha- 
folure. For W 3 multiplyed by the w 3, produceth w 9, which is the Abſolute [5279 6* 
Number 3. So the Square of the Square Root of 64, and the Cube of the Cube com 
Root of 64, 1s 64. | 


Examples w 3 Allo W 64 Xx W64 ==64 Examples: 
W 3 And w/64 X ww 64 X jw 64 =64 
WoV3 


4- That the fide of a Power whoſe Index is a Compounded Number, multiplyed | 
into one of the Compounding Powers, produceth a Surde anſwerable to the Quotient What produced 
of the Greater Index divided by the Leſſer, and may be ſet alone accordingly. As 33 'y the Side of 
whoſe Index is 4, compounded of Z whoſe Index is 2; it ſhall be therefore, that if ©” - + Sgt 
ww 10 were {o to be multiplyed, the Produtt 11w 100 ſhall be equal to w 10, be- nb 3X 
cauſe W anſwers to the /ndex 2, brought our by the Diviſion of 4. by 2. Sothe Square 
of /3p 64 is Vo 64; and the Cube of Zo 64 is /364 ; for they39is y of 2 mul- 


tiplyed by 3. 


5 33 5 
ww 10 Ergo ww 1loX ww 1lo=w io becauſe 2) 4 (2 
wwi1o | 
aw 1009=W 10 
 V23364 A Rational Number, and hath the Root 2. 
V 3p 64. -, 
— Ergo V 3p64 x V3p64 =v9 64 becauſe 2) 6 (3 
384 
Zo 4096 = V964 which is a Rational Number, and the Root 4. 
V3p 64 EO 
— r= ol Ergo V3964 X V3964 x V2 64 =V 364. becauſe 3) 6 (2 
24576 | 


Squares ſ4 V2 Cubes 343 wV7 
9 3 C0= == 
Square 36 V6 2401 


me 686 


Cube 9261 v 21 


— 


\ 6. That the ſides of Homogeneal Surdes multiplyed procreateth ſides of Homoge- Ge. 


neal Surdes. Sides of the 
| mogeneals wi) 
Ergo Wa x W 3 begetteth w 6. And vw 7 x w 3 begetteth 1w/ 21. they produce: 
| Examples. 


Multiplication of Compound Surdes is remitted ro the N;zth Chapter of this Fifth yuan. 
'Part of the Third Book,that it may follow in order Compound Addition and SubſtraCtion. gn of Com- 
_ Diviſion. of Simple Surdes is the Froof of Multiplication of Simple Surdes, and there pounds why 


{et forth. Yet'bdlides, the truth of this Simple Multiplication will appear by raking deferred. 


Rational -Numbers and multiplying them, and extracting the Roots of the Product, -* oy IP 


which will equalize the Product of the Roots of the Factors multiplyed in Abſolute 5;,1p/2 Surdes; 
Numbers, | H 
Asif Wg9 be multiplyed by W 16, the Product will be W 144, whoſe Root is 12, 
and fo will be the Product of 3, the Root of 9, multiplyed into 4, the Root of 16, 
aSat F, | ELD 
And ſo,if W 9, which is 3, be multjplyed-/by wv 8, , which is 2, the Product will be 
6, agreeable to the YZ 46656, as at _— es : 
itf : 
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Heterogeneal. 


Examples. 
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hence. 


T. 
To take the 
balf, third - 
hart, &c. of a 
Surde. 


Examples. 


225 
W 567 


Divifien of Simple Surdes, Tib. III. Part V, 
F. G. 
W 9 V3 
W 16 4 V3o 729 : V3Þp64 YV3gomo V3 
Shs 12 Wyo wy$ 8 2 RE ? 2 
DF. Ds 2916 ws | 
5 ,&T Zo 46656( 216( 6 
144(' 12 —_ + ( 
= 3p 46656 V6 4 
I — — 41 
4 2556 
4 
CHAT FL 
Diviſion of Simple Surdes., _—_ 


Fter Multiplication of Simple Surdes followeth their Diviſion, and with like eaſe 
and order, as they are Homogeneal or Heterogeneal. 

1. [If they be Homogeneal, then divide the Number of the Dividend by the Num- 
ber of the Divilor, Integers as Integers, and Fractions as Fractions, and to the Quo- 
tient annex the Common Character of the Surde. | 

As to divide w 75 by Wy, the Quotient will be W 15, asat A. or B. 

And to divide W 5645 by W 43, the Quotient will be w 125, asat C. or D. 

A. B. 
Dividend W ?( W 15 Quotient Diviſor. Dividend, Quotient. 
C. 


Loa G LC 


Diviſor w 5 Ws) wins (Wig 
D. 
Dividend. Diviſor. Quotient. Diviſor. Dividend. Quotient. 
450 


- 4.50 By: 6 2. I 2 | 
Wa =WHE(wit Wat) we (WP (wits 


a Other Examples. | 
Dividend ww C . Dividend ww 72 ( ; 
Diviſor ww 5 w 48 Quotient Diviſor aww 5 1W 12 Quottent 


2, If the Surdes be Heterogeneal, or one Surde be given io be divided with, or to 
divide an Abſolute Number ; then firſt reduce them to one Denomination, and then 
divide the Dividend by the Diviſor, as above. 

Asto divide W go by 3 ; firſt 3 is ſquared, and then by 9 is go divided, ſo will 
the Quotient be W 10, as at E. 

And to divide V5p512co by W 8, being reduced they are 3p 51200 and V 3p 512, 
and then divided, the Quotient will be /3p 100, as at F, and may be depreſſed toy ro. 


W590 Wy9 - V [6]512 V [6]51200 4 
W X 90 y- = 5p51200/. - 
Wee 1 5 = 5 (wo = y —” V3p 512 (/59 100 | 


The following ConſeCtaries flow from Diviſion of Simple Surdes. 

I. That to divide any Surde is to diminiſh him by the Power of a Root Homoge- 
neal. So as to take the half of any Square Surde is to divide him by 4, the Power of 
the Root 2, as was before noted in Subſtraction. Alſo to take the third part. of any 
Square Surde is to divide him by 9, &c. And to take the half of any Cube Surde is 
to divide him by 8, the Cube of 2. Likewiſe to take the third part thereof is to divide 
him by 27, &c. T- 


Examples of oy Half. The Third Part. The Fourth part. 
Square Surdes x2 W 27 W 48 | 
**(w "iC(Ww AO 
- ( 3 7 ks m W3 
Cube Surdes ww 24 wv 8x w 192 
—( vw _ —(w3 
3 3 7 W3 « (ww 3 
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Squared Squares we CC b EC WES aw 3 
x6 8+ 243 
2, That Diviſion of Surdes ſometimes bringeth forth Rational Numbers in the Quo 2 
tient : The Roots whereof being Abſolute Numbers, may be 1o expreſſed. Quotient is | 
p often a Ratic- 
Examples in Surdes ——_ Cubed Squared Square, nal, 
27 wv 24 ww 48 ge | Examples. 
wok. Ko N 8 ks. 5 
(ws ww wp OR 
| V 3 2 4.4 
3- That Diviſion of any Surde by himſelf, giveth in the Quotient a Surde Unit. "2A 
Examples in _ Surdes, hoages Surdes. gs Square Surdes. Pe eY 
Sw 9 HD 15 | Examples. 
Ww.. + : WF Mw 


4. That a Power whoſe Index 1s compounded, divided by one fide of the Com- 4. _ 
unding Powers, ſhall give the Quotient higher or lower according to the diviſing ent of 4 
Power. For Diviſion made by the Root, or loweſt Quantity of the Dividend, the ;;-5. _ 
Root of the Quotient ſhall be equal to the Root of the higher compounding Power of $1;2e. F 
the Diviſor ; and if by the Higher Power, the contrary. FR ES 
_ Asif V3p 262144 which is 8, be divided by V 3p 64 which is 2, the Quotient will zcanles; 
be 4, the VZp of 4096. And becauſe 64 is the Root, the 964 which is 4, may 
taken, ( Cube being the higher compounding Power in Ze). Bur if V 36 262144 be 
divided by V/ 3p 4096, the Quotient will be /Zp 64 which is 2, and may be taken in 


ſtead thereof. - 
LE 7 ER. - © 5” | 
V 3p 64) V 38 262144 (V 394096 = V964, that is 4. 
V 4) V8(V2 
V 2p 4096) V 3p 262144 (V3p 64 =vV 2 


5. That if a Figural Number be divided by a Figural Number Homogeneal, the . ;. 
Quotienc ſhatl be a Figural Number of che ſame kind, whoſe fide is equal ro the Quo- Homogeneal | 
tient of the fide of the Dividend applyed to the fide of the Diviſor, or the Greater —_— divi- 
divided by the Leſſer, and the contrary. RR -—— ogy ws 

As if 36 be divided by 4 ( both Squares) the Quotient will be 9, whoſe Root 3 is Zxanples. 
equal to 6 divided by 2, the ſides of 3< and 4. And if 36 bedivided by g, the Quo- 
tient 4, whoſe Root 2, is equal to 6 divided by 3, the ſides of 36 and g. 

So 9261,. the Cube of 21, divided by 27 and 243, .the Cubes of 3 and 4, gives 
alcernately in the Quotient the Powers whole Roots are equal to the Diviſion of 21 


by 3 or 7 accordingly. 
Square. Cube. 
V2)V6 (v3 V3)V6 V2 vV3)v210V7 V7) V21 V3 
4) 36 (9 9) 36 (4 27) 9261 (343 343) 9261 (27 
6. That the ſides of Homogeneal Surdes divided procreateth ſides of Homogeneal 6. 
Lurdes. Sides of ſuch 
divided what 


Ergo W 2 dividing W 6 begefteth W 3. And wv 3 dividing: wv 21 begetteth wv 7. 
Diviſion of Compound Surdes is to be found in its proper = in the Tenth Chapter _ | 


following of this Book. Diviſion of 


Becauſe moſt of the Diviſions of this Chapter are the Produas of the Multiplications -——_— 
wnere. 


in the foregoing Chapter divided by one of the Factors, ir will ſerve ſufficiently to p 
prove the truth of Surde Mulciplication by Diviſion, and Diviſion by Multiplication. eg f of of 
Yet to make all clear, rake Rational Numbers for Surdes, and proceed in their Divi- 5;mp/e Surdes; 
fion as if they were Surdes, and the Quotients of ſuch Diviſions will be equal to the 
Diviſion of their Roots-in Abſolute Numbers. : - a . 
Forif W 144 be divided by W 16, the Quotient will be W 9, whoſe Root is 3, 
agreeable to the Quotient of 1 2 the V of 144 divided by A the y of 16, asat G. 
And ſo if 3p 46656 whichis 6, be divided by W 9 which is 3, the Quotienc will 


= — v 12: (v y/ [6] 466 y [6]729 
" W16) W 144 (W 9 2) v [6]46655 Y[2]s 45556 64 
H. C3] ” C1 729 


v5 yr is 4.6 £ 
5p 729) V 39465656 ( 4 = —_ 


Addition of Compound Surdes, Lib. III. Part Y. 


CHAT TIL 
Addition of Compound Surdes. 


Compound N the Addition of Compound Surdes, let them be conſidered as they are Particular 
Surdces added. or Univerſal. 
's rhe .ompound Surdes are made of the Simple, or elſe of Rational Numbers 
wich Surdes; ſo the work of the Compound dependeth on the work of the Simple, | 
211 ro be wrought alike. Ang the figns + and — to be ordered, as in Addition of 
C 0 1pound Colfiicks. 
P articular. 2 particular Compound Surdes, as the parts given to be added be, ſo ſhall the 
WA Addition be. For like Surdes and Symmetral are to be added with like as Simple, and 
116 unlike and Aſymmetral with the ſign of Addition +. 
"18 becauſe Examples are very demonſtrative, the varieties of Examples following with | 
their explanations, are to be born with. . 


Examples of Examples of Binomials. | 
Binomials. Lys + Wo After Addition of the Abſolute Numbers wWa4o + wio 
Addenas' !30+ Wio g and 30, the Surdes W495 and W 10, 10) — þ 
are added as before in Simple Surdes. WS 2% 0 
Total 39+ Wgo 2V +1v 
3 
'F7 4- W8 The Abſolure Numbers7 and 5 make 12. 32 
Addends ( 05 + W3 The Surdes being Incommen{urable are con- REES "ana 
TIME joyned by +. And after the ſecond form of F 5 
mals: | | T pp 12 +W8+w3 Addition of Simple Surdes, may be ſet ” 
If bf - thus, 12+Wil + Wg6, Wyo 
| Wi1264 +8 In this Example the Abſo- Wi 264 + W316 
n" Addends4 28 +316 lute Numbers make up 36, 79) 
th — and the Surdes added as Sim- 165 45 
[11 | Total mW284+4 +36 ple are W 2844. 4V ” 29 
00 TEE: DO RETINA 
| Cw32 + Wio The'Cube Surdes added as 
Addends-, Ow 4+ Wig Simple make wv 108, bur the 365 
Square Surdes ſet after the ſe- 79 
Total wi o8 + Wag + W760 cond form of Addition being a8 
ar gre 36 might have Oe 


ſtood thus, Wio + wig; and the whole whole Total 
thus, W108 +Wio+wW 19. 


| 43 +wWy 1ww added. | W added. 
'1'F Aden} des + Was "Our 48 + ww 243 W 5 FW4S 
ll | N : ; ” 
ht | Total wwi875 + W80 : _w_ 81 35 : TS 9% 
{| _ - T 3V 1V 4 3V. 


= 55 


— 


vw 1875 | W.80. 


Eco of Examples of Reſidual. | 
iduals 14 —W3 Aﬀcer Addition of - the Abſolute Num- Ww3 - W12 
Addends? 2 — W12 bers which make 26, the Surdes added 3)———-— 


make W 27, which is to be adjoyned to 1 ed: 45 


Total” 26 —W27 26 with —, becauſe the Numbers /to be y -þ2v 
| | | = — had the ſame ſign. : 3 
| : ; et e Abſolute Numbers added make 14. 
d' | patents 2 The Surdes ate Incommenſurable, - and {o 4 


[f — annexed with their proper ſigns ; or elſe pg 
(WI J - Total 14 —W —W3 after the ſecond form of Simple Addition Go 
'M —_—_—— _—— 'ſet thus, I4 — W.8 -- W 60, | 


"tal 


RAE el 


Chap. VIE 


ſ 4 
Addends} 11.56 — 4 


"— 
c 


Addition of Componnd Surdes. _- ; 366 
In this Example the work is like the-. Wzo 1 Wit 


firſt Example of Refiduals above ; for 2)— 
the Surdes added make W128, and, - 285 93 


Total Wi28 — 7 and 3 the Abſolute Numbers make 7 to Jv +3V 
mn mnn——_— be ſer with —, becauſe they were of — 
the ſame Nature. = 643 
q FW 128 —6 . . Becauſe one of the Abſolute Num- Y 
Addends 0 — W172 bers is + and the other —, 6 taken -— nap 
i — - o_ 8 _ 2, bur inthe one Exam- W128 _ 
otal 2 +wW ple +, in the other —, according to - --, - 
L ————— the nature of the greater roo: a Wi2s ——Wy2 
| 4 W128 — 8 Then the W 72 being —, and the */ . 
Addends 6 — W72 other Surde --, the Leſſer is taken 45 3c 
from the Greater, and the Remain is 6 VE, 
Total W8—2 + wW8, according to the ſign of 0 
| e—— W 128. | - 3 
2 
- 250 — Wgg The work in this Example is like w8 
Addends — the laſt; for — 76 taken "= aa + 250-'.: . — 
_ leaves + 174, and W 44 which is ++, - Wgy — Was. 
Total 174 —Wil taken from W gg which is —,. leaves 1 1)====—— 
| — Wt. 93 45 
addendss 144 — 127 Here W44 + Wogg and W27 +W3, - g3V —2v 
Y Wgg —W3 areadded leverally, and their Totals | 
— conjoyned by their proper hgn. 5 
Total w275 — W48 w 
Wat +Wog Wan +W3 w__ 
11)— —_ 3 _ Wil 
45, 95 95 15 
2% +3v 3) Vf 
- 4 Wh. 
255 165 L _— 
IL YA RT” 
+ W275 , 1 — Was — 


2 — Wy 


Addends? 11/7 — W6 


A— 


| —) 1 FISTS —____ 
s . The Cube Surdes added by themſelves, ayd'the Squares 
by cheinſelves, make the Total wv 24.3 — W.150, 


Total w243 — W150 wy 72256 Wy Wgs + W6 i 
| frames coor =, g)=—= TEPY. i 6) OE ACS TAPER 
$4: 19 P55 13 
27 + iy —- V+ ry, 
COS = =_— 
279 255 
lf ie Worr'ee 
Twas a ns 
Addendss WW32 — Ws This Example is like the ſecond ofthe Reſi- 
LY wW32 — W24 dual Examples above in the Square Surdes, and 


Total ww512 — Wig —Wy 
of wwW512 — W29 — W480 


fo being Alymmereal my be ſet differently. The 
viw being addeTto himſelf, is as 3: X 16. 


Examples of Binomials with Reſiduals. 


8 — W27 


Addends 144% 


Total Ig — W12 


: = Examples of 
In both theſe Examples adding 8 and W279 —W3 4. 

I 1, they make 19 abſolute Numbers; 3) 

and W 3 taken from w 27, becaute 95 15 


their Signs are contrary , there refts zVy — 
W 12, which in the one Total is +, $:- 
in the other —, according to the.nature . . , = 
of the' Greater Sords, 2. a5 
| W1z - 
Kkkk Addends 


310 Addition of Compound Surdes. Lib. III Part Y: 
1: 4. SFWit —8 Both theſe Es E-- 
Addends 5 th theſe Examples adding Wiz + w 
_ 
Total W27 — 2 Abjotie —_—_ ns. the +7 4. <, 
other leave 2, which in the on 
Addends{ y11* > is —, and in the other +, "4 : 
—6 _— ro the ſign of the greater : 5 
umber. 
Total W27 + 2 W27 
_—_ _ + W723, 
Addends bn go + 4 Here w 7 being found with © 255 365 
_ EET  ** #57 
Total W242 Surdes only ſer down, on ——_ 
I215 
2 
W242 
W63 + W2 7 7 Jn 
ddend 4 O In this Addt- 
AdGENCS Wrq: — Wy tion Ws is ta- Ms Ivy - ws 
| kenfrom W Ky Ov RP? 
Toral Wat 2 + ws —_— a... 93. 
Signs are con- A+ enter igat 
trary, aha there reſts W $, which is --, becauſe m—_—_— _" 
the-Leſſer Surde was ſubſtracted. 165 ZÞ 
7 5 
addon FT 46  — VWW/160 Aﬀer Ad- WiI2 © Wy 
tW5 + vV20 dition of the EIOTere Ds, 
_ SquareSurdes, WSo +Ws wi6o—wao 
Total W 125 So the leſſer Cube 3 20) In 
RE oq——y—_— Surde is taken wy #3 8o I? 
-from the greater, their Signs being contrary. 4V +1V 2V—1v, 
| 5 i 
Addends3 7s + + 20 + vwio This Exam- 253 116 | 
— Wy *.. = is _ the 5 20 
alt above ſave Og pag 
Total mann + Ws +wwio. _ one, only the wn Se 
— odd _=_ mu = O, is adjoyned to the Total of 
dd " FRA + Was Theſe two laſt 
—— wi320 — W56 _—_— _ both R_ : _— _— _- 
Co the Total is — W 8oin one, and-- W 8 
_—__ 
A e Totals may be 
Fl WwWgo — W24 us ſer /! 
" dendsd 9/40 + ws6 s 
' ww 1080 + W 24 — W 6 
Total  wiro8o +W80—W5376  wWieko—W24 +W - 
LEE. + W220. W 24 Ews6 
Io 89 | 24 
IV + 2y. 56 
4 ws 
wW8o| 144 
275 I20 
49 13 
SPN 344 
vw 080 + 
W 80 6 
Vniverſal. — 


In Addition of Univerſal Surdes reſpeR is to be had ; 
properly is the Addition to be : So wp be = 4 > the Ma 2 Soolince » foro 


marked; thus differently 


V3 13 


Chap: VIE. Addition of Compoitnd Surdes; 81 4 
44312 toVZ1I2 Then are the Surdes looked on 43 Compounds; only Particular £9 different: 
or 4hd not Uriiverſal, 3nd the Total of both their Roots ddded as Be: ” — akd 
Wiz + Wi12 foreis W48, which is almoſt 7 ablolure Numbers. _— 


y:12toVZ12 Thenis to be underſtood that thie Square Root of the Dextet 12 
is to be added to the Siniſter 12, and the Square Root of that ſumme 


or 
V:12 + wW12 to be taken for the Univerſal Root. 
#:312toVZ I2 This form is underſtood by ſome as the laſt above - but others 
or more ſtrictly, afrer the VZ of the Dexter 12 is added to the YZ of 
4:Wi2+wi2 theSiniſter 12, takethe 5 of that Toral forthe Univerſal Root. 


To make all plain let Rational Numbers be taken ; as ſuppoſe w 81 which is 9, and Explained +» 
W361 which is 19, theſe added together make 28, and ſo they are conſidered as Com- Ratzonals. 
und only, and their Roots particular and diſtinct ; yet as both Roots are added the 
Total may ſeem to be the Univerſal Root of both Surdes. Bur uſually conſidered as 
Univerſal, then muſt 19 be added ro 81, which make 100, and the Square Root 
thereof taken which is but 10. And this Record in his Whetſtone of Wit, p. 11. counts 
moſt aptly the Univerſal Root, And according to him, and other good Authors, let 
Univerſal Roots be ſo underſtood hete. ' Otherwiſe more ſtrictly, if the Root of the 
Dexter Surde be added to the Root of his Siniſter Sutde alike dehominare, aid the Root 
thereof taken for the Univerſal Root; then after 19 is added to 9, the Root of 28; 
the Total taken for the Univerſal Root will be 5, and ſomewhat more. 


Addends V3 81 + v3 361 V381 4-43 361 F 9 
— gv 19V | 361 784 28 3 

| — a, : 81 

Total | 28 Particular. = .' 

Addends V:81 + v3 361 2 | 2088 ou \ 64 

 208...4 han 6c 

Total Wiovo (ov Xx a I - _ 

Addends V: wW 81 + w 351 Toral W784: — 

Total ſtrictly F and + Univerſal. Vgtkv1g 


.Þ 
V 28(5 : 


 Henceit is apparent, that the Totals of Simple or Particular Compound Surdes, as 
before added, if conſidered as Rooted after a ſort may be taken for the Univerſal Root 
of the Surdes given to be added. But if from the Total the Character of the Univer- 
fal Surdes or y- be removed or cancelled, and the Siniſter Number left abſolute, the 


Surdes are comnionly conſidered as diſtinct, and their Roots particular. 


To the right underſtanding of the Addition of Univerſal Roots, it is meet to pro- Steps to the 
c&d in the following ſteps, Addition of 
7. If the Numbers or Strdes given be Intorimenſurable or Heterogeneal, then con. ©v*/als- 


joyn them with --, and before them prefix V-:, the Mark that ſignifies the Univerſal 7F ;4 "0 he 
Roor. Incommenſura= 


As to add the Univerſal Root of 39, abſolute Numbers, the ww g and the w 8 toge: be or Heters- 


ther, the Total ſhall be /: 39 + ww/9-+ w8; or thus; /:w/9 + w8 of xa 
which this latter form is the =r to £52 abloture Numbers to -> Riche 11224 of -_—_— 

the Surdes ; leſt ſtanding next the Character v: they be taken for a Surde : For there 

fometime the Denomination is omitted, and the Number valued as his next Dexter Surde, 

2, If the one be an Univerſal Surde, and the other a Particular, then add the Parti- 7 FN 
cular Surde to the Siniſter part of the Univerſal, as Particulats ate ddded ; and to the One Univerſal; 
Dexter part of the Univerſal; add double the Root of the Particular (or the Square #14 the other. 
multiplyed by 4, which is all as one) if the Root of that Dexter part of the Uni- | «mg Fw 
verſal added to the Siniſter part, make up the next Square Number thereto. ow 

AStoadd W16 to :36 + W 169, the Square Roots of 16 and 36 added, which Exanples of, 
are 4 and 6, make 10, the Square whereof is 100; for the Siniſter work to the Dex- the fuſt varies 
ter W 169g, whoſe Root is 13, muſt be added 8, the double of 4, which is 21; or © 
16 tnultiplyed by 4 makes W 64, which added as Surdes to W169, thakes the Dexrer . 


part W 441, whoſe Root 821, Another Example is at P. IP 
,o0ts 


312 Addition of Compound Surdes, Tab. INI. Part Y: 
Roots. 4 Rationals. B. 
7 V: 36 + W 169 4 V: 9 +<Wao 
Addends 4 v5 16 2 3 4 4 
Total '<! V:1co + War 6 V:25 + W12l 


Other variety, Butif the Root of the Dexter part of the Univerſal added to the Siniſter part, make 
not up the next Square Number, then if one be omitted, quadruple the Root of the 
Particular which before you doubled, if 2 be omitted then fexcuple the Root, &c. 
Examples. As toadd W25 toV:4-- W144; becauſe 12 the Rootof 144, added to 4, make 
16, which is not the riext Square to 4, but 9 is omitted ; therefore 5 the Root of 25 
muſt be quadrupled which is 20, and the Square therefore added to 144. 
So toadd Wy toV:4 + W441; becauſe 21, the Root of 441, added to 4 make 
25, which is not the next Square to 4, but 9g and 16, two Squares are omitted, there- 
fore 3, the Root of 9, mult be ſexcupled, which is 18, and the Square thereof added 


0 441. 

4 V: 4 + W144 5 V: 4 + Wa44t 
—_—_ i » > 
Total © V:49 + wW 1024 8 vV:25 + Wig2L 


I —— 


3. 3. If both Numbers given to be added be Univerfals, and in the Siniſter part of one 
Data * be o, then ſubſcribe the Siniſter part as it is, wichout any altera:ion, and double the 
Onverſa5 Root Univerſal of that Number wherein the Cypher is not, multiply the other Root 


d © intl. og 
Siniſter part thereby, and the Square thereof add with coch the Derrer Squares. 


of one. Bur if the Number that hath the Cypher be a Ra i -aal, the Square Root thereof 
may be taken and placed under the Siniſter part, and added as laſt before | 
Example, AStoadd V:4 + W225 to V:o-<|- W259 ; becaule 256 is a Rational, and hath 


16 for its Root, this may be added with V: 4 + w 2;, as before. 

But otherwiſe 4 is ſubicribed in the ſiniſter part only, and 3 the Root Univerſal 
doubled is 5, which multiplying 4, the other Root makes 24, whoſe Square is to be 
added with both the other Dexter Squares, The Totals of both Additions: are here 


3 *4+FWa2s 3 *4 + W2 
Addents [3 ET IS : VSPER 5 
Total 7 V: 4 + W 2025 | 7 V: 36+ W169 


4 4- If both Univerfals be without Cyphers, then as before, add the Siniſter Surdes 
Data both Uni- as Particular : And the Dexter muſt be increaſed to ſuch a Number, that the Root 
verſals, with thereof added to the Siniſter may be equal to rhe Roots of the Numbers Stven to be 
> added. Bur herein great circumſpecion is to be uſed ; for though the Roots be Uni-- 
verſal, no Univerſal Rule can be given that I know of to work by, but ſometime the 
double of the Dexters, ſometime the /3Z of the. Dexters ſeverally taken, added, and 
then figurate accordingly and ſet as Squares, ſometime the method uſed in the Pathway, 
but ſometime neither will ſerve. 


Exaniples. As in the two Examples following, the Dexters in both have their 33 Roots, yet the 
Dexters at D: require 169, a greater Number than their Roots $3 will give, which 
will be but 81. 

gs C. D. 

ml iS. 1:48 4+wgs 7 v:48 +wr 
Ada 4 V:12 +Wis6 4 V:12 + Wis6 
Total 12 v:108 +W 1296 II V:108 + W 169 

Other Examples. 
| 7 V:48 + Wi 4 V:-12 +W16 

Addends 2 V:3 +FWr 2 Ve3 +Wi 

Total = V:75 + wW36 6 V:27 + W8r_ 


5. 5. If the Univerſals be Reſiduals, then add them as above, aud keep the ſign Reſi- 

Zefduat , dualto the Toral. 
þ ws; wa As to add V: 48 — W 144 which is6, toV:12 —Wg which is 3, the Total will 
be V:108 — W 729, whoſe Root is 9. Another Example is ſet at F. 


w E; 


Chap. VII. 


Addition of Compound Surdes. 3t2 


E. ; EF, 
6 V: 48 — W I 4.4 6 v3 48 — W 144 
Addends  , ' y;1i2 —wg — 
Total 9 V:108 — W 729 Il V+ 147 — W 676 
6. If the Univerſals be mixt then after Addition of the Siniſters, one of the Dexters 6. 


is to be taken from the orher, as in Addition of Particulars, yer the Remain mut be Mixt Unirer- 
ſefc valuable ro make the Root of the Siniſters ſufficient for the ſumme of the addition, /** 


See the Examples — 
:48 + wW 256 6 V:28-þ-W6 Exmmples. 

Addends : Very —wWa L vey Rae 
Total 13 V: 147 + W484 8 v:63 --W1_ 

6 V: 43 — W144 7 V:$0 —Wi1 
Addends 4 V-12 | Wi16 2 V:2 +W4z 
Total 10 :108 — W 64 9 V:m2 + W 8: 

7. If any Univerſal Square Surde be added ro himſelf, the Siniſter may be multi- " 
plyed by 4, the next Dexter by 16, and the next by 256, &c. Square Uni- ' 
ver/als added 


zut if any Abſolute Number be intermixed amongſt the Surdes, they are to be mul- 


tiplyed by the next Siniſter Multiplyers before them. 
AS to add V:3 -|-W3o .-w36 to it elf, that is 3 to 3, the Total will be Exam!e, 

V:12 -|- Wa$8o --- Wg21E, whole Root Univerſal is 6: For 96, the Root of 9216, 

added to 480, and the Root of 576, the ſumme which is 24, brought and added to 1 2, 

makes 36, whoſe Root is equal to the other Roots of the Addends. 


to themjelv25. 


Multiplyers 4 16 256 
Sd 3 V:-3 +wW3o +wW 36 
3 V:3 -þ-wW30 --w36 

Total 6 V:12 +Wa8o + wg216 


8. If any Square Univerſal be added co himſelt, the Multiplications may beſhortned 8. 
thus : Let the Siniſter Number be multiplyed by 2, the next Dexter by 4, and the 79 ſhorten the 
next Dexter by 16, &c. and the Abſolute Numbers accordingly : For if the outmoſt nos 
Dexter be Abſolute and not Figurate, then multiply that by 4 ; if the middlemoſt be ria arenas 
Abſolute, then mulciply that by 23 and the outmoſt Dexter by 4, though Figurate. 

Alfo in gerting the ablolate value of the Total fo added, when the Root is brought to 
be added to or ſubſtracted from the Siniſter, the ſumme or difference is accordingly to - 
be mulciplyed again by 2. 

Asin the laſt Example the Total will be V:6 + W120 -- W576; but after 24, Exanple. 
the Root of 576, is added to 120, and the Root of 144, the ſumme which is 12, 
brought and added tos, then 18, the fumme there is to be mulciplyed by 2, the Root 


of which Product 36, is 6, the Total as before. 


EE 2 wi i - 576 | 24 V 
:3-W3o - 
_ | v3 + W 30 + 36. ——= Do 
Total 6 _Vv:6+Wi2o+wy576 + 6 
| ED DE = IE os 2 a: 
X 2 
36 | 6'V value 


Other Examples follow with their Multiplyers at top, and the ſumme of their Roots other 


under the Totals, Examples. 
16 16 2 16 


2 + 2 4 4 
Addends V:s + wWr2 + W16 Vs + W20 — W16 V:5 — W220 — W16 
vV:5 +wWi2 +Wis Vis +Wao—wWis V:s —W20—Wi6 


Total V:10 + W4a8 + W256 /:10+ W80 — W256 vV:10 — W8o — W256 


8 16 8 —116 — —716 
18 64 (8 18 64 (8 i 2 64 (8 
3*(5v value 3*(s V value +( 2 y value 


LET Addends 


314 Subſtraftion of Compound Surdes, Lib. INT. Part V. 


_ 4: 4 2 4 4 2 2 4 
V-.s +W20 —16 V:2 þWao —16 V:25 —12 + Wis 
V:5 +W20—16 V:2 +W29 — 16 Veg —12 +wis 


Tonl| | Y:j0 +0 — 7 V4 + W80 —64 YV:50 —24 + Weg © 


Addends 


4 —64 _ 4 —64 -—32 8B 
I 4. I6 (4v $ 16 (av 33 
| Wag value 15(4 value 3*(6y value 


Whence this This and the precedent work take original from the Firſt Conſeftary in Chap, 5. 1ul- 
work laſt men- tiplication of Simple Surdes, and according thereto may alſo Univerſal Surdes of Hioher 
tioned proceeds. powers than Squares be doubled, tripled, &c. but little uſe being of any higher Uni- 
verfals than Squares, the foregoing Operations are fitted for them. | | 
Proof of Ad- The Proof of Addition of Compound Surdes is like the Proof of Simple Addition, 
—_— og either by SubſtraCtion, Particular by Particular, and Univerſal by Univerſal ; or by 
pound SUrdes. taking Rational Numbers, and working therewith inſtead of the Surdes. And: ſeeing 
ſeveral of the Examples are of Rational Numbers, they may ſerve without further 


inſtance. 
':CHAP.: VI: - 
Subſtraftion of Compound Surdes. 
Compound TN the Subſtraction of Compound Surdes, as in Addition, let them be conſidered as 
Surdes ſub- | they are Particular or Univerſal, | ig 
ſtrated. In Particular Compound Surdes, to Heterogeneal and Incommenſurable ſet the ſign 


Particulr. Of Subſtracon —3; and for Commenſurable, as the parts given to be ſubſtracted, to 


ſhall the Subſtraction be. Like is to be ſubſtraCted from like ; and the uſe of the ſigns 
+ and — is here as in Subſtraction of Compound Coſlicks, | 


Examples of Examples of Binomials. 


a Greater Surde 10 -+ W48 After SubſtraCtion of the Abſolute Num- W448 — W27 
Subtrahend #7 + W27 => 7 _ oy, _— Sn 3 ſet 3)—— —— 

; —_ 7, down, in both theſe Examples the W27 163 93 
ARS2s | RE tak and W 48 are fubſtracted as before in 4V —3v, 


, 


Leſſer Surde 10 + W27 Simple Surdes, and the Greater of them -- x 
Subtrahend ©: 7 ++ W4S: being taken from the Leffer, makes the "TE 
* EE -'Remain to be =. : . : . 

ain =» 5 W | | 45% F-1 — 

oy” vn te DS | IE W 3 

Greater Surde 12 + W8 +W3 _ . Greater Surde 12 + Wii --wWgs 

Subtrahend 5+ I W3 - Subtrahend . 5 + wW3 | 

Reman 7+ W8 Remain 7-+W8 


The Abſolute Numbers being ſubſtrafted in both theſe Examples, there remains 7 ; 
then in the one finding w 3 in the Greater Surde and Subtrahend both, they are both 
cancelled, for taking one from the other, o remains; ſo w 8 is only ſet down. But in 
the latrer Example, where the Greater Surde is ſet as the Total of the ſecond form of 
Simple Addition, 96 is to be divided by 4, and the Quotient by W 3, and ſo WS is 


Sotten for the Remain, | = 5 24/48 

| | 4\ W3\ | | 
Greater Surde W 2844 +þ 36 In this Example taking” mw 2844 — W316 
Subtrahend 28 + W316 W316 from W2844, the 316)— | 


Remain is W 1264. And 28 _ g5 15 
Abſolute Numbers taken from 
—— 36, there Remains +8. 2 


Remain - W1264 +8 


Chap. VIIT. Subſrrafion of Compound Surdes. 
Greater Surde w108 +W29 +Wy60 Here taking wv.; from wwi1o$ — "_ 


Subtrahend ww 4 +19 ww 108 remains w32,then 4) 
| BIG taking Wig from Wag, 270 _ 1? 
Remain wi 32 +wW1io reſts W1o,rejecting W760, 3V—rvy 
or dividing as before by 4, 2 
and the Quotient by 19, the »\ 10 is obtained, rejecting W2g. 8 
Wr760/ 190 ( | ? 
_ _——{ Wio + 
+ W 19 | wv 32 
Greater Surde ww1875 + Wy ſubſtracted. ſubſtracted, 


Subtrakend ww 48 +wW8o mwwi875 —wwas Ws — WBo 
| ) 


Land | ———  _ 


3}—= )) — 
Remain ww 243 — Wag 625 55 1655 "I Z 163 


CY 27 1V —4V, 
p— 3 ; _ _ 
. . 81 3Z : —gz 
W243 Bs W 45 ” 
| Examples of Reſiduals. | 
Greater Surde 26 —W27 | Aﬀeer Subſtraction of 12 from W379 — W 12 
Subtrahend 12 —W12 26, the Abſoluce Number 14 is + 
| — lefrin boththeſe Examples. And 3) w_— 
Remain ' 14 — W3 W 12 taken from; W 27 leaves... 9. +3 
. || —— ——— W 3, but inthe one —, in the - 3 - 
Leſſer Surde 26 —Wi2 other +, according as the Subtra- - a 
Subtrahend 12 — W27 hend was the Greater or Leſſer 15 
I? _ Surde. Wa 3 +8 
Remain 14 A '3 | — 
Greater Surde 14 — W5 —W3 The Abſolute Number 6, is left when $ is taken 
Subrrahend 8 —»5- fromr4. And Wy taken from w 5 leaves o ; 1o 
Hemgit 5 —wa — both caucelled, w 3 is brought down to the Remain : 


- $908 But if the Surde had beey fer-thus, 14, — wW8 — wso0, 
after the ſecond form of Simple Subtraction, then 60 divided by 4, and the Quotient 
15 divided by 5, gives-W 3 for the Remain, as before, _ | 
| a DP .. W275 —Wgg W48—WwW3 
Greater Surde W275 — W48 Here taking Wog 11) LY dE 
Subtrahend wog —W3 from W275, and. 253 g53 165 15 

5 | 


———o—nnenne mn W3 from was, —3Y, &4V=—1 
Rermain Wq4 —W27 the Remain. appears 3 
ct —— thus, 45 95 
ve” | \ Il 3 
\._ --*: ooo. 
+ ——# 


WS "= wagz—wi72 Wige—wWgos 
Greater Surde w/243 — Wi5o Both Cube Surdes 9g) 6)—— 
Subtrahend ww7z — wWg6 and Yguare Surdes 279 89 255 165 


— | ſeverly ſubſtract- 3Y —2v gY —4vV, 
Remain wy  —Ws . ed as Yimple their I | 2M 
a—_—_ N [ are-thus ; by 4 p I Z 
2... = 
wWs9 Ws6 


Greater Surde ww512 —W24 —W$5 _ In both theſe Examples WW512—1W32 


Subtrahend ww32 —Wa2g the Remain of the Squared 2)—— | 
— Square Surdes is 444/32. 25635 16%5 


Remain ww3s —y The Remain of . the Square 4Y —2V 

Greater Surde ww512 —W24 | Surdes in the one is |, in 2 

Subtrahend www32 —W24 —Ws the other —, as the odd ” 16 55 
an Wy in. the one was in the 2 
vw32 + wy Subtrahend, in the other —_ 


FEET — in the Number from which .. - 
We . Subſtraction is made. And if the Square Surdes 
had been ſet after the ſecond form of Addition, that is W29 — WaSo, then dividing 480 
by 4, and the Quotient 120by 24, the Remain will be Wy, xs before. Ex- 
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* Examples of 


Refiduals. 


» 
316 Subſtraftion of Compound Surdes, Lib. III. Part V\ 
Pramples 0 Examples of Binomials with Reſiduals. | 
Mixt, F Greater Surde 19 + W12 In both theſe Examples the Ablo- Wiz + w3 
'thh Subtrahend 11 — W3 lure Numbers 11 taken from 19, 3) 4.5 13 
1120 — —— leaves$. And W 3 added to W12 2 4 1y 
Wy | Remain 8 + W27 becaule- their Signs are contrary, 
| RE. - — - makes the Remain + 27, in the one HR 
| AP: Greater Surde 19 — W27 --, in the other —, as the ſign of h a 
} Subtrahend 11 + wW3 the Number from which Subſtra- —— 
\ _ Ction is made. 5: io 908 
Remain 8 — W27 Wr72 + 8 
Greater Surde W72 — 2 Both Surdes and Abſolute Num- 95 Y "I 
Subtrabend 6 — W8 bers being of contrary Signs, the hy ; 
— ——  Zreſpective ſums of both are taken, rod 
. / Io 5 
| Remain WiI28—8 "ih 
ll Greater Surde 174 — Wi: The ſum of the Abſolute Num- ww; 4 wi 
i Subtrahend W44 — 76 bers, and the Total of the Surdes, 11) ST x 
W is the Remain of this Subſtraction, pare + 7 Y 
| i | Remain 250 — Wgg the ſigns of both being contrary. , TY 
j | OY ” 
* 95 
Greater Surde W242 In both theſe Examples the work — [7 _ 
Subtrahend wWry2 — 7 is alike; for W72 taken from Wog _ 
— W 242 leaves W550, and W5o was —w 
Remain WSo + W7 taken out of W 242 leaves W 72. 2) * __ 
. . Then w 5 in both having none to be "NY 7 3 3 
Greater Surde W 24.2 taken from doth remain ; but the os het 
Subtrahend woo + wW7_ _ are changed ; for where + is ROY: 
| ſubſtrated — ſhall remain, and 255 
Remain WT — Wy where leſs, more. _- 
_ Wy$0 
| Greater Surde W112 + wW5 Here W7 taken wWit2— Wy Ws + wy 
4 Subtrakend wW 7 — Ws fromw1 12leaves q) 75 5) +3 os 
| — Ws63, and — Wy 3 
| Remain W 63 + W20 added to + wy 4V 6 bd I +Y, 
| — makes W2o, "2 FE. 
| whoſe ſign is as -q ” 
| the upper Surde. SR ROS:r IO 
| Fe W63  W2o 


Greater Surde W125 —w20 The work in wi25—wy ww/204-vww/20 
Subtrahend W 5 + ww20 this is like that in 5) 15 20) oy Ig 


| the laſt Example _ . 
Remain W8o — yvw160 above, fv 166» Wb 


— — — — —  — — 


> _— DDOOIIFIo—_— > Is more 


"= 2 
» 16 z bo ) 
5 '.Þ— 
_ who wii6o _ 
Greater Surde vw/1 080 — W8o — W5376 The Operations in both thele laſt Ex- 
Subtrakend ww320: —W56 - amples are much alike; for vw 320 ſub- 
"FRI | ao + wa "— ftracted fiom ww 1080 leaves ww 40, and 


__ therefore 1w/ 40 ſubſtracted muſt leave 
Greater Surde 1W1o80 — W80o —W5376 w/ 320. Inthe one W56. may be ſub- 
Subtrahend vwgo + wag —_— from W 80, and the Remain {er 

: TT ”_ ——— down with the ſign of go ; in the other 
_—_— | OO Ingo —— — It may be added to woo. Or elle 5376 
divided by 4, and the Quotient divided by 56 in the one, or 24. in the other, gives in 
the Quotient the Remain. accordingly. 

ay 1080 — W320 WW1080 — ww/440 


270, Bs 9 16 Wi376(13M/ 1 
3V — 2y, 3V, — 1V -1 "4 Dk, 
I 2 DS 
T oy - In. ===< Wa 
40 . .: TL 6% 7 


WW 40 WW 320 In 


"% 4 We | 


by. als 
. Fay 


mn 6 


fo muſt 64 the Square thereof be taken from 169, after the manner of Surds. 
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in SſtraFicn of Univerſal Surds, proceed with reſpect to the Mark prefixed, V##:9/u. 
a5 In IO of Univerſals was before noted. For ſo accordingly muſt the Sub- 
tration be. 

As tn Rational Numbers it may be clearly demonſtrated, that if 5 25Ly5 121, ExPlantd by 

which are 5 and 11, be ſubſtracted from /581+v5 361, which are 9 and 19, 
they being marked only as Compounds, ſhall make the particular Remain as at A, 
12 Adſoiute Numbers. But marked as Univerſal, the Remain ſhall be but 4 as at 
B. Andif ſtrictly taken, as before ſhewed in the foregoing Chapter, it ſhall not 
a:10unt to 4 3 but be W12, which is a ſingle Surd, and hath 3 and ſomewhat more 
for his Root, as at C. 


Greater Surd. 4 5814-45 361 A mW81-+wW361=9-19=28 


Subtrabend. v5 25+v3 121 W25+W1 21=5+11=16 
Remain, 12 Particular. W16 +-W 64=4- 8=1 2 
W81 
Greater Surd. /:81+v 3 361 B W361= 19 
Subtrabend. wv:25+-v5 121 ins yrs TIER 
Remain. 4 Univerſal, W 25 
: ES F2488q x3 
W 36=6 
Greater Surd. v:W81-W361 C. —_ —— 
Subtrahend. y/:W25 Wiz + 
Remain. W12 Strictly Univerſal. yg 4-19:=28 
FRET — V5+HI=16 
W12 


Hereby it appeareth that the Remains of the Subſtra@ion of Simple or Parti- 
cular Compound Surds as before ſubſtracted, if conſidered as rooted, are after a 
ſort to be taken for the Univerſal Root. But if the Character of the Unzverſal 
Surds be removed or cancelled, or the Remain but a ſingle Number, then they 
ceaſe to be Univerſal, but are underſtood as Simple or Particular Compound 
Surds. ; 
Further to underſtand the Subſtraction of Univerſal Roots, it may be ſafe to Steps to theSubs 


tread in the like Steps as before in their Addition. ſtraftion of U- 
muerſals. 


i. If the Numbers or Surds given be Incommenſurable or Heterogeneal ; then 7. 7f ch Data 
conjoin them with —, and prefix before them y/- to ſignify the Root Univerſal. be Incommenſura- 
As to take W8 from /:vw9 + w8--39, the Remain ſhall be /:1w/9+39. ble or Hetero- 
2, If a Particular Surd be to be ſubſtrated from ſome Univerſal ; then take the = * 
Particular Surd from the ſiniſter Part of the Univerſal, as Particulars are ſubſtra- , ow particu 
cted : And from the dexter Part of the Univerſal, take the Square of double the lar, and the o- 
Root of the Particular, when the Root of that dexter Part of the Univerſal ad- tb Univerſal, 
ded to the liniſter Part make up the next ſquare Number thereto ; but if one be 2/9. 
omitted, then quadruple the Root ; if two be omitted, ſexcuple the Root, &c. 
As to take W16 fromv:36-{-wW169, the Root of 16, which is 4 doubled, is $ ; Af Vor of the 
rſt Voviety. 
But if W25 be taken from y:36+w784, there 5 the Root of 25 muſt be mu]- Other Variety. 
tiplied by 4 ; becauſe 28, the Root of 784, added to 36, makes 64 ; which is 
not the next ſquare Number to 36, but one is omitted, to wit 49. 


Roots. Roots. 
Greater Surds, wv:36+Wi6g 7 y:36-1-W784 g Example. 
Subtranends. 1316 4 1325 5 
Remains. v:44-W25 3 v1 + W64 3 


3. If both Numbers given be Univerſals, and the ſiniſter Part of the Subtrabend 3:Dita pat" _ 
be a Cipher ; thea-if the Dexter thereof be Rational, take the Root and place in Wnt eee o 
the ſiniiter Place of the Cipher, and proceed as in the laſt Direction. Place of = 

As to take y/:0-+-W81 from /:494-W225, the Root of 81 being 9, it taken Example. 
from v/:494-W225 as above, leaves the Remain y:16-{-W8r. 


Mm m m Greater 
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Greater Surd. y:49-+-W225 8 
Subtrahend. wv59 for /:o4-W81 3 
Remain. vc16+W8I 5 


4- Dara both —4- If both Univerſals be without Ciphers, then take the Siniſter of the Subtra- 

Univerſals hend from the Siniſter of the other, as particular Surds are ſubſtracted. And let 

witzout 0 the Dexter be diminiſhed, that the Remain may be juſt. But herein lies the Skill, 
as before in Addition, wherein the Operator muſt have under conſideration ſeveral] 
Directions at once. 

Examples. As to take y/:12-|-W16 from y/:48+-w256, after 12 is taken from 48, and 
the Remain 12 ſubſcribed, the Dexter can be but 16, to make 1 2 half the other 
Surd As IT Is. 

But if /-12+-W16 be taken from y/:484-wr, the Siniſter Part of the Remain 

will be as before ; but the Dexter will be —Wg, becauſe W1 was not ſufficient to 
ſubſtrat W16 from, and therefore the Sign is changed. 


Greater Surds, y:48|W256 8 v:48+W1 7 

Subtrahends. w-:12+W16 4 V124+WI6 4 

Remains. v-12+W16 4 v:12—Wg 3 
s. Reſidual U- 5- If the Univerſals be Reſiduals, they are to be ſubſtratted as above, and the 
niverſals, Relidual Sign kept to the Remain, or changed as the Caſe requires. 
Examples. As to take /-12—wWyg from y/:48—W144, the Remain ſhall be y/-12—wyg. 


But /:2—W4 taken from y:50—W1, ſhall leave the Remain y:324-wW289g. 
where the Signis changed, becauſe W1 was too little to ſubſtra&t W4 from. 


Greater Surds. y/:48—W144 6 y:50—MWI 7 

Subtrahends. w:12—Wg 3 vi2 —Wa O 

Remains. v:12—Wg 3 v:32+W289 7 
6. Mizt Uni- 6. If the Univerſals be mixt, then after ſubſtraQion of the Siniſters, the Dex- 
wirſals, ters are to beadded ; yet ſo as the Dexter Remain muſt have reſpec to the Sini- 

ſter, and not exceed its due Proportion. See the Examples following. 

Examples. Greater Surds, v 24+ W1 ++ 4 V. :48+wW 256 8 

Subtrabends., wv:4—W16 O v:27—Wa. 5 

Remains. y:o4-W256 4 y:3 + wW36 3 

Greater Surds., y/:48—W144. 6 V:59—WI 7 

Subtrabends. w:12+W16 4 V2 f+W4 2 

Remains. vV:12—W64 2 V:32—Wa4g9 8 


7. Sq. Univer-" 7+ If any Square Univerſal be to be halved, divide the Siniſter by 4, the next 

ſals balſea, Dexter by 16, and the next by 256, &c. And if Abſolute Numbers be inter- 
mixed, they are to be divided by the next Siniſter Diviſors before them. 

Example. As to half /:12+w480+w9g216, dividing accordingly by 4-16.256. there 
will be brought forth the /:34-W30--w36, for the half of the former. 

8. To ſhortenthe $8. If any Square Univerſal be divided by 2. 4. 16, &c. orderly, and the Ab- 

Diviſion in ſuch ſolute Numbers, if any, as the Siniſters next before them, the Quotient ſhall be 

 Subftractions. an Univerſal, like thoſe in the laſt Dire&tion mentioned in Addition. And if the 
Root be gotten, the Sum or Difference at laſt muſt be divided by 2, and the Root 
of the Quotient taken for the Remain. | 

Example. As if y/:12+wW480+wg216 be thus divided, the Quotient will be thus, 
1/:6+Wi20J-W576 : then 24 the Root of 576 brought and added to 120, make 
144, Whoſe Root 12 added to 6 make 18; but this 18 muſt bedivided by 2, and 

 theRoot of 9g the Quotient taken. 

Whence this 1a} This and the precedent Work take their Original from the firſt ConſeQary in 

Work proceeds, Chap. 6. Diviſion of Simple Surds ; and according thereto may higher Univerſal 
Surds be halfed, &c. But theſe are fitted only for Squares, others being ſeldom 
uſed, :as before noted in Addition. 

Proof of Suh- The Proof of Subſtradion of Compound Surds, is like the Proof. of Simple Sub- 

ftraffion of Con- ftyaGFion, either by Addition, or by taking Rational Numbers inſtead of the Surds, 

pond $745. and working therewith. For making the Total of any Addition, the __— 

rom 


he 
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from which Subſtra&#1ion is made, and one of the Numbers added the Subtrahend : 
then ſhall the Remain be the other Addend, and ſo vice verſa; remembring Par- 
ticular to try Particular, and Univerſal, Univerſal ; of which Inſtances are ſpa- 
red here, foraſmuch as many of the Examples in this Chapter are ſo ordered, as 
they prove the Additions of the former: And divers of the Examples being of 
Rational Numbers, may be Inſtances ſufficient without farther explanation. 
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CHAT IK 
Multiplication of Compound Surds. 


O multiply Compound Surds, let them be conſidered as they are, Particular Compound Swds 
or Univerſal. mulriplied, 
Multiply the Numbers of Particular Compound Surds, as Simple Surds, like with Particular. 
tike, or reduced thereunto ; and let the Signs + and — be ordered as in 44ul- 
tiplication of Compound Cofſicks, for like Signs give 4, and unlike —. 


Example of Binomials. Examples of 


Binomaals. 

Multipticand, W26-|-wW3 The Multiplier being a Simple Surd; 

Multiplier. Ws tho the Multiplicand a Compound, there 

Produtt. wWrizo-bWis is no Difficulty or Difference from Sim- 

ES — —————— ple Multiplication. 

HMubtiplicang. 55-10 The Abſolute Numbers multiplied 

Multiplier. 5-W19 make 25,and W1o by Wio make 10 Ab- 

25-+-W250 ſolute Nnmbers, the 5 ſquared 1s 25 ; 

W250--19 n—_ A by 10is 250, and ad- 

| |; pom: "gt ing W250 to W250, the Total is 
_ E2 is wack ame W1 ooo, that is 250 multiplied by 4. 

Maltiplcand. — 3 After Multiplication of the Abſolute 

Multipher. 6--WS Numbers 23 and 6, and the two Surds 

138+-W540 which make W120, the Abſolute Num- 


W4232+Wi2o bers are ſquared; and fo multiplied al- 


_ | 355a3W; 5. ternately into the other Surd, all which 
vere. LE tis tun nd wh collefted make the Total Produdt. 


Multiplicand. W120+W12 Here W120 multiplied by W12, the 
Multiplier. Wiz +W7 Produft is W1440 3 cr wa by Wi2, 
W1440-+12 gives 12 Abſolute Numbers by can- 
W8404+WS84 celling W, as was taught in Simple 

Produft, 124W1440+W840ÞwW84 Swds; theother Products are plain. - 

Example of Reſaduals. Examples of 
, Refiduals, 
Multiplicand, W26—W3 The Multiplicand being a Compound, 
Multiplier. ' W 5 | but the Multipher Simple, there is no 
Produdt W1zo—Wis © -Difficulty nor Difference from Simple 
TT "Ip | Multiplication. 

HMultiphcand, 19-5 | The Abſolute Numbers multiplied, 
Multiplier, _10—Wy praduce 100, and W5 by W5, make 5. 
100—W500 | Abſolute Numbers W being cancelled, 
—Wgoo--5 the reſt of the Work is like the ſecond 


Example of Binomials above. 


—W 
ProdutF. _ on The Work in this Example is like 


Multiplicand. woe”, that in the third Example of Binumials 
Aultipler, 6—W above, only altered in the Signs. And 
138—W540 W129 which is + may be ſet next to 
—W4232-\Wi20 138; which is of the ſame Nature, and 

Produlrt T28— Weao-W4232+W12o fo the Product will ſtand thus ; 


Multiplicand. 


mes 
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Examples of 
mixt. 


Polynomial 
multiplied 
ſquarely, how 
changeth a 
Name. 
Example. 


Univerſals Ho- 
mogeneal how 
multiplied, 


Example, 


Multiplic. 6+W3 After multiplication of the Abſolnte 
Multiplier. 6—W3 Numbers,whoſe Produtt is 36,the Surds 
364-Wio8 are multiplid into the ſquare of 6,which 
—W1o8—3 alternately produce +W108 & -W10o8, 
- and in the addition both cancelled being 
Produ. 33 of contrary Signs,and 3 which is —- com- 
Maltiplic. WS$2+17 | ing of W3xW3, 1s taken from 36. 
Multiplier, 17—W$52 Here the — . 7 ct 27 into 
©” wWs$2, makes in both places W15028 
ORION + aq the one - and the other —, according 
hoon to the Signs. And 17x17 gives 289; 
Produte. *37 | and W52xW52 produceth 52, cancel- 
Multiplic. W124—6 ling the CharaQter. 
Multiplier, 32+W14 The Work in this Example is like 
W126996—192 the laſt before, and the total Produ& 
W17z6—Wg04 is ſet at large. 
Produlf. W126976+W1736-W$04-192 The Multiplication ended in colleQ- 
Multiplic. W32—3 ing theTotal W72 is taken from W128, 
Multiplier. W 8-2 ' and the Remain WS ſet down. 
LR 1o- W256—W72 g \128—=W72 
IE J 165 93 
Produtf. W256 +W8 —6 4V—3v 
Aw I | 
15 
8 
WB 


* Multiplic. 34-W5+w2 W45+wWaz5 
Multiplier. 3+W5—W2 1 IE 12 
W W18 I I 
OTE + wio | 6-4 f 
SoIS—Wo—2 45 Wag 
9--W1i80-þ5—2 + 45 IT: . 'T 
ProduF. 124-Wi% Wi8o Wito 


Multiplication of Compound Surds. Lib. II.Par.V. 


AMultiphcand, W24 —W20 In this Example W24xw30 produ- 
Multiplier. W30o —W24 ceth W720, and W3oxW20, makes 
So -weon w6oo ; but W24xwW24, giveth 24 Ab- 

Fa daato ſolute Numbers, cancelling -the Cha- 


rater; and W24xW20, makes W480. 


Produd@. W720+-W480-24-W600 


Examples of Binomials with Reſtduals. 


From hence it is obvious, that if a Multinomial be multiplied into it ſelf, with 
one of his Signs changed, the ProduCt ſhall be purged of one Name. 
As 3-+-W5+w2 multiplied by 3+W5—Ww2, the Produd ſhall be 12-4-w180. 


Multiply the Numbers of Univerſal S4rds that are Homogeneal, as Compound 
Surds, alternately one into the other, with this difference, that the Siniſter Num- 
bers be figuratc, according to the Denomination of the Dexter into which they 
are multiplied ; And the particular Roots of all the Dexter Multiplees added to 
the Produdqt of the two Siniſter Numbers, and the Root of the Total ſhall be the 
Product in Abſolute Numbers ; which if thereby cannot be expreſſed, is to be 
marked accordingly with its proper CharaQter. | 

Example, to multiply the Root Univerſal of W2-+wW4g9, by the Univerſal Root 
of W3-+W36; after multiplication of 3 by 2, both 3 and 2 are ſquared before 
they are reſpectively multiplied into 49 and 36, and then 49 and 36 are multi- 
plied together ; the Roots of all which Dexter Multiplees are added tos, and the 
Total makes 81, which is a Square, and the Root 9 Abſolute Numbers is the Pro- 
duQ deſired. 


Alultiplicand. 


" "WW > CY 


Chap.IX. Multiplication of Compound Surds, 


Multiplicand, v:24+-W49 , 
Multiplier. w:3+W36 V 2 X 3 =====6 

6+ W441 - 3.9 X40 = = 
W144FW176+ = 

77 7 _ 2..4 x 36 = ma4-" 

Product, y:6J-Wy4tid-Wi_g Wines I++ 1 

_— we 49 x 36 == 1764008 

Total Produtt. W81 == 9 Abſolute Numders. | E ” 


221 


If the given Numbers be Heterogeneal, then beſides the ReduCtion of the one Viiveſa!s He- 


to the other, as in Compounds before, figurate the Siniſter Surd according to the 
ReduGtion of the Dexter, and then proceed as in other Univerfals. 


terogen?al, how 
multiplied. 


Example, to multiply the Univerſal Root of W23-+wws8, by the Univerſal Example. 


Root of W241ww343. Firſt, 23 is multiplied by 2, for they are Homogeneal, 
that is, both Squares. Then wW2 is reduced with ww'8 to the / 598, and 5 $54: 
And moreover, becauſe 64 the Dexter Number is now of the Zenzicube Denomi- 
nation, 2 the Siniſter Number ſhall be made a Zenzicube alſo, which is 64. So 
ſhall 64 be multiplied by 64, and the Produtt with his Character ſet down, which 
is 4/5 $4096. Likewiſe W23 and w343 reduced, make the Dexter Number 
/F@117649; which is to be multiplied by 148035889 the Zenzicube of 23, 
and the produc which is the / 5@17416274304961 ſet down. Afterward w/8 
and wv 343, both Homogeneal Cubes, are multiplied, and the Roots ſeverally 
taken and added to the Siniſter Product 46; the Total is W225, which in Abſo- 


late Numbers is 15. 
Multiplicand. y:23+vw8 
Multiplier. wv: 2+ wV343 


= 464-v3 $4096 
V5 $174162743049614-VW2744 


A — —— —_ 


 Produtt. v:46--v3$4096+v3017416274304961 +2744 = 
Roots. 46 + 4. 161"0ﬀ>T\ + I4 
Total Produft. W 225 —= 15 Abſolute Numbers. 


If the Univerſal Root be ſtrictly taken, then the Root of theſe laſt Numbers 
muſt be taken for the Produ@ ; which in the former Example would be 3, the 
Square Root of 9, in this Example W1s. 


As the Multiplication of Simple Surds takes for the Proof thereof, either Sim- Proof of Multi- 


ple Divition or Rational Numbers ; ſo doth Multiplication of Compound Snrds, 74g 


Particular and Univerſal, prove it ſelf either by the reſpe&ive Diviſions, viz. 
Particular by Particular, and Univerſal by Univerſal, as in the next Chapter is 
__ ; or by working with Rational Numbers, as in the Inſtance fol- 
owing. h 

Suppoſe the Roots, Particular or Univerſal of W4-yw125 were to be mul- 
tiplied by themſelves, the W4 being 2, and W125 being 5, added, make the Sum 
of their Particular Roots 7 ; which multiplied by it ſelf is 49. 

But if w/125 which is 5,. be added to 4, the Sum is 9, of which the Square 


| Root 1s 3 for the Root Univerſal, and 3 multiplied into it ſelf is 9, for the Pro- 


duct of the Univerſal Roots ; accordingly by the Work thereof are thoſe Num- 


| bers praductd. | 


And both if ſtritly taken muſt be the Roots of theſe Roots, to wit, 7 and 3 
the Roots of 49 and 9, | 


W 4wwizs 2--5= 7 v4 4+wwizs 4+5=9v3 
MW 4s 2+5=7 Yang: os 
W165 $10c0000 49 16-y564000009 | 
v3 .p1000000-ww 15625 © y 5 764000000 15625 © 
4 + 10 + 10 + 25 _ 16 + 20 + 20 -- 25 
49 W81 = 9 Es 
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CHAP 
Diviſion of Compound Surds. 


EIT IE = >.< ROSOOS _* 4.4 ne 


O divide Compound Surds, let them alſo as in Multiplication, be conſidered as 
they are Particular or Univerſal. 
Diviſion of Particular Compound Surds, hath ſometime the given Diviſor Sim- 
ple, ſometime the Dividend Simple, and ſometime both Compound : The YVarie- 
ties of whoſe Diviſions are compriſed in the following Caſes. 


Caſe 1. Waen the Diviſor given is a Simple S4rd, or Abſolute Number, and 
the Dividend Compound ; divide by the Diviſor the ſeveral Numbers of the Di- 
vidend that are of like Denomination ; and if any be unlike, reduce the Diviſor 
to the ſame Denomination, and then divide thereby. And order the Signs + 
and — as 1n Diviſion of Compound Cofſicks ; tor like Signs give + and unlike —. 


Examples of Binomaals. 


Dividend. Wi3o+Wis . In all theſe firſt 4 Exam- 
Dickd | Ws (W254; Quotient. ples there appeareth no 

Soy Difficulty, every Number 
Dividend. 56 24 ; ; being divided as Simple 
Divifel, We (19: +W4 Quotient. Surds, and the Quotients 


- or — according to the 
likeneſs or unlikeneſs of 
the Diviſor's Sign with _ 
the Sign of the Numbers 


Examples of Refaduals. 


Dividend. WI 30—W 5(Was—wW; Quotient. 


Diviſor. Ws of the Dividend. 
Dividend. W 56—W24 + ot oe 
— yds uUoent, 
Diviſor. Ws ( + 
Exaniples of Binomials with Reſiduals, In both theſe Examples, 


after the Abſolute Num- 
(5+ 2t—yw2 Quotient, bers are divided ; to di- 


Dividend. 6-W1iowwis 
2 


Diviſor. Mi _=_ Squares, 2 Is 

- - juared, and to divide 
Dividend. 6—W1owwi16 { 3—MW2:-þww2 Quotient. the Cubes, 2 is cubed. 
Dzw1iſor. 2 \ 


Caſe 2. When the Dividend given is a Simple $S4rd, or Abſolute Number, and 
the Diviſor a Compound Binomial or Reſidual, fo as the one Surd be not equal 
to the other ; then multiply the Diviſor, if Binomial, by his Reſidual; if Reſi- 
dual, by his Binomial. And by the ſame Number the Diviſor is multiplied, mul- 
tiply the Dividend : this Produe divide by the Number remaining of the Multi- 

lication of the Diviſor, figurate or not, according to the Denominations of the 
Dividend ſo multiplied, ordering the Signs as before. _ | | 

Example, to divide the Abſolute Number 49 by 4+wg. Firſt, the Diviſor 
multiplied by his Reſidual 4—Wsg, produceth 7; which figurated or ſet as. a 
Surd, is Wag; then the Dividend multiplied by 4—Wg, doth produce 
196—W21609; whereof 196 being Abſolute Numbers, divided by 7, the Ab- 
ſolute Number remaining by multiplication of the Diviſor, and W21609 divided 
by W49, give in the Quotient 28—W441, as at A. | 

And if 49 be divided by 4—wsg, the Quotient will be alike in Numbers, only 
the Sign contrary, viz. 28-{-W441, as at B. 


But if 49 be divided by W9-4, the Quotient will be W441-þ28, as at C. 
Andif 49 be divided by W9g—4, the Quotient will be W441—28, as at D. 


A 
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A Diwviſor. B Diviſor. C Diviſo. | D Diviſer. 
Binomial. 4419 Reſidual. 4-Wyo Binomial, W9+4 Reſidual. Wyg-4 
Reſidual. 4=Wog Binomial. 44v\'9 Reſidual. W9-4 Binomial. Wg+., 

16+W1 44 I6-W14z4 : £; 9+W1 44 9-Wi44 
—W1I 44-9 W144-9 —W144-16 W144-16 
Prodult. 16—9 16—g g9—16 No g9—16 "= 
Remain, 7 7 — — HY 
Figurated. Wig W149 —Waz9 —Wag 
Dividend. Dividend, Dwodend, Dividend. 
+9 49 49 49 
4—Wg9 4+W9 Wg—4 W 9+4 
ProdudÞ. 196-W21609 1964+W2 1609 W21609-196 W21609+196 
Quotients. Quotients. 
i196 & W21609 REP $A W21609+ = 4 85 
SS , wes SS —— —— IL +2 
* 40 *Tl —W49 —_— bes 


Another Example, with the Varieties in dividing a Rational Number ; the 0therExamples. 
like of which is to be done where the Dividend is a Surd. As ſuppoſe W81 be 
divided by 3-{-W4, or 3—W4, or W4-+3, or W4—3, the ſeveral Quotients ap- 
pear at E. Þ. G. H. 


E Diviſer. F Divifer. G Diviſor. H Diviſer. --:. 
Binomial. 5+Ws Refpdual. 3—-Wa. Binomial. W4+3 Reſidual. W4-3 
Refitnal, 3-W4a Binomial. 34+W 4 Reſidual. W4-3 Binomial. W4+3 


= 9+W36 9-W36 4+W36 4—W36 
© =W36=4 W364 © =W36>g W36-9 
Produd. 9—4 9—4 4—9 4—9 
Remain. 5 $ | _—_— —— 
Figurated,W25 :- Way =W25 —W2y 
Dividend; Dividend. Dividend. Dividend. 
 W81 WS1 WS1 W8I 
3—W4  3+W4 . W43 mans 
Produ®. W729-Wi324 Wrjzg+W324 W324-W729 W324+W729 
FR Quotients. Te | " | Quotients. 
W729+ W324 Ps i FE W324+W729/=—, ., , FG 
MSI wagons {E LESTYES Hat aomonf 8 
Example, 
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Example, to divide w27, by 4-+iw8, or 4—vwS, Or wV8-4-4, Or wB--4, 
the ſeveral Quotients are as at [. K. L. M. 


I Diviſor, K Diviſer. 
Binom.a4vww$8 Rel(id. 4-ww8 
Refſid. 4-wwvS Binom.4+vwwS 


> Oo  —— 


L Diviſo. M Drvijer, 
Binom. ww 8+4 Re{1d. WW8—4 
Refid. ww/8-4 Binom.vWS8+4 


— 


164YWVSI2 I6-W 12 vWW/64+wVFI2 WW 64-wWW512 
=VW512-WV64 WW512-WW64 =wW512-16 w512-16 
ProdutF. 16—4. 16—4 4—16 4—16 
Remain. 12 I2 —12 —12 
Figurat. WW 1728 vWW1728 w1728 vW 1728 
Dividend. Dzvidend. Dividend. Dividend. 
wV27 WV27 WW 27 vW27 
4—VvwWB 44vwW3 vW8—4 W844. 
Prod. vww1728-ww216 wwW1728+wW 216 w216-ww/1728 W216+4ww1728 


" "ns pRn__ 


—— — 


x 


Quortients. — K Quotients. 
vW1728Eww216 Ss Fe W216 +iwW1728/ —,. L 
wi” (wi EW LK _—wwi72s - 1M 


Caſe 3. When the Dividend is Simple or Compound, and the Diviſor a Com- 
pound Binomial, and one Surd is equal to the other ; then add them together, and 
by the Total divide the Dividend.as in the firſt Caſe, if the Dividend be Compound, 
or otherwiſe as a Simple Surd. And if ſuch Reſidual be given for a Diviſor whoſe 
Parts are equal, becauſe of the contrary Signs, the Value thereof is o, and ſono 
Diviſion can be made thereby. 

Example, to divide W6o by W5-+ Ws, both added make W2o, by which 
Ws6o divided maketh the Quotient W3. But if the Diviſor had been propoſed 
W5—Ws, it being clear the Diviſor is 0, no Liviſion can be made thereby but 
nugatory. _ Divi NS 

Diviſor. Wy5 wvidend- - LE 
4 Diviſor. W (3 _ 


20 


Caſe 4. When both .Dividend and Diviſor are Compound, and the Diviſor a 
Binomial or Reſidual ;'ſo as the Parts of the Diviſor be not equal, as aforeſaid : 
Then proceed as in the ſecond Caſe before. | | 


| Examples of Binomials, Reſiduals, and mixt Surds. 
To divide W68-þ-wW54 by W6+w3 Binomial, as at N. 
To divide W68—W54 by W6—W3 Reſidual, as at OQ. 
To divide W456—wW72 by W18+wWs Mixt, as at P. 
To divide W456-|-W72 by W18—Ws6 Mixt, as at Q. . 


© Diviſors, Dividends. 
N wW5s+wW3 O N wWw68 tW54 O 
W6--W3 W6 +W3 | 
6+W18 W4aos8t W324 

FF W18—3 = + W204—WI62 LE: 
"G63 W408 + W324+ W204—W1 62 
T ————— 3 ——_— 0 
=_. Quotzients. 


tliebts Wi 24F W204-W16 = oS N 
Dividends. W498+ W3 ro Wi 1C SO Ps £Wazj—wisd 
Dtviſor. Wo 

D:;wviſors, 
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 Drviſors, 
P wi8tws Q P W 456 FW72 
W1I8%XW6 Wa Ts Q 
18 = W108 W8208 + W1296 
EW1o8-6 + W2736-4-W432 
— NP W8208+ W1296+W 27364-W432 
I2 Try Te 
wW 144 
FS - hag Quotients. 
Dividends. W82058;W1296+4W2736 432 a P 
Diviſor, W1 44 (Worn 9437 Q 


Caſe 5. When the Diviſor is a Multinomaal, in multiplying him by his Reſidual, s. Dizifr « 
one Part, or all the Parts thereof except one, may be made Reſidual at pleaſure, al- Polynomial. 
ways provided the Parts made Reſidual be not equal in Value to the other as afore- 
faid. And after addition of the Multiplees, rejecting what may be reje&ed, by 
reaſon of contrary Signs, add the Remains of the Total into one Number, if it 
may be, and proceed as in the ſecond and fourth Caſes before in this Chapter. 

Example, to divide 54 Integers by W4+Wg+wis Rational Numbers, the Example. 
Liviſor may be multiplied either by W4+wg—w16, or W4—wo -w1s, or 
W4—Wg—W16, or Wg—W4—WI16, or by any other Reſidual to be made, by 
exchanging the Places of the Numbers 1n the iZiviſor. And accordingly the Di- 
viſor multi;}!jjed by any of them, and the Remains brought into one Number, 
by this Number I divide the Product of 54, multiplied by the ſame the Divifor 
was multiplied. See two of the Varieties at R and $. 


Drviſor. Dzviſor, 
R W4--wg +wWis S W4akwg —Ww16 
Wa+my Wat W4a4—Wg —W16 
4+W36+Ws4 4--W36+W64 
W36-+9+ W144 —W36—g9—Wi44 | 
— W64—Wx44—16 _ —W64—W 1 44—16 
4+Wr144+9—16 EO 4—W576—25 7 
OY EY 
- W8r —W2025 
Dividend, Dividend. 
bo 34 
WzÞwWg—Wis : by: 4—Wg—W16 
W11664-+W26244—W46656 — — Wit664—W26244—W465555 _ 
| Quotient. 
W11664J]-W26244—W46656 
Wrnnn E(w 144+W324—W$76. R 
WB81 
uotient 


1539 þW1 21244 4+-W2 35S 


W11664—W26244—W46656 po 
W202 "0 


Caſe 6, When both Dividend and Diviſor are Multinomials, and the Remains 5. para borh 
of the Total after Multiplication of the Diviſor will not be added into one Num- Po:ynomials. 
ber as above-mentioned : then divide your given Numbers after the manner of 
Compound Coſlicks, placing the Surds orderly ; and by every Number gotten for 
the Quotient, multiply the Diviſor, and ſubſtra&t the Produ& from the Divi- 
dend, TD 

Example, to divide 9+W1804-5—2 by 3+-W5+w2 ; at the firſt Applica- Example. 
tion of the Diviſor 3 being gotten for the Quotient, I multiply the Diviſor 
thereby, and the Produtt is 9+ W45-W18 ; which ſubſtrated from the Divi- 
dend, leaves W45—W18. Then by Application of the Diviſor is gotten for the 
Qnotient -I-W5, by which the Diviſor multiplied, produceth W45+wW25+Wwi » . 

Oooo Ts 
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this ſubſtrated from the Dividend, leaves —W18—W1o., And laſtly, applying 
the Diviſor, —W2 is gotten for the Quotient, and the Produtt of the Diviſor . 
multiplied thereby is —W18—w1o—w4 ; which ſubſtratted leaves o remaining, 
and the Work ſtands as at W ; the other Paragraphs thereof as at T and V. 


Dividend. 
2 45—W18 T : 
Diviſor. 34+-W 54+W 2Ng+-wi89+5—2/73 Quotient. 
3 Jo Fw +5+wisC 


9-FW45-HW1S . 
Dividend. 
W45-W18-Wlo V 
Diviſor, 3-1-W 5+W 2 þ oth po-yaany 4s | 34-W5 Quotient. 
3+W 5 9+W 45-+wW18 


9J-Wa5+-w:i8 W45+5+W10O 
W45+5+Wio _ 
Dividend, WW 
W45-Wi8—Wzxo 
Diviſor. 34-W5s 4-wW2 ot ng 5-4 5—W2 Dwotient. 
3--Ws —W2 Jobwas —W18 


9+Wa5+wi8 mWas +5+wio 
W45+5+W1o  —W18—Wio—2 
—W18-Wio-2 


When Names #t Thus Diviſion of particular Surds give evidence, that every Compound Diviſor, 
gn fork by the Work of the 2d, 4th and 5th Caſes, increaſeth the Names in the Quoti- 
wifion ent; the one a Binomial, makes the other a Reſidual, and the Reſidual begets a 

Binomial, although the Dividend be ſingle. But if the Dividend be Compound 

Hed to be took as well as the Diviſor, the Quotient ſhall be a Multinomial. And freat heed is 

in placing the to be taken in right placing the Signs, for that according thereto the Quotient is 

__ to be valued ; all which is plainly to be obſerved in the foregoing Examples, 

Univerſals fo Diviſion of Univerſal Surds Homogeneal, imitate the Diviſion of Particular 

mogeneal, bow Furds, only before the Quotient is to be prefixed the Univerſal Sign. And if 

drdded. Operation be made according to the ſixth Caſe ; then let the Siniſter Number of 
the Diviſor upon every Removal be figurate, as the next Dexter Number he is 
applied to. And if you proceed according to the fourth Caſe, then in multiply- 
ing the Numbers, the Multiplication proper to Univerſal Surds is to be obſerved ; 
and beſides, if the Diviſor be Negative, the Order of the Quotient is inverted ; 
for then the Siniſter Number of the Quotient ſhall be ſubſtrated from the Lex- 
ter, and the Root of the Remainder taken for the Number delired. 

Examples, Example, to divide /:6|W1 44+ W441+-Ww1764 by :3-+W36, upon appli- 
cation of 3 in the Diviſor to 6 in the Dividend, 2 is gotten for the Quotient, 
by which multiplying the Diviſor, the Produ& is 6+W144 : Then 3 is ſquared, 
and by applying the Product or Square which is 9, to 441, there is W49 gotten 
for the Quotient ; which multiplying the Diviſor, produceth W441 W764, 
and ſubſtracted, leaves o remaining. And the Diviſion according to the ſixth 
Caſe ſtands as at X. And if Diviſion were made by /:24-W49, the Numbers 
ſhorld be placed thus, /-6--W4414-w1444-wi74. 

But if nine: Abſolute Numbers (which is the Root Univerſal of y/:6--w1 44 
I-wW441+W1764) be divided by y:34-wW36, according to the 4th Caſe; then 
multiplying y:3+w36 by his Refidval /:3—w36, the Numbers to be uſed for 
Diviſors will be —27 and —W729. And then /:3—w36 multiplying 9, makes 
the Dividend 243— wW236196, and the Quotient will be —o--W324 as at Y. 
Then becauſe the Diviſor is Negative, 9 ſhall be taken from the Root of 324, 
and the ſquare Root of the Remainder, which here will be 3, ſhall be the Univerſal 
-* "4 #9 ak equivalent, though in other Terms, to the Root of the Quotient 
at X. 
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Ker _ ' FO ng Quotient. 
* 36) 6 144+W4414-W1764 (y:24-Wag X 
vV-2+Wag 6+W144 ” 

SiG W441 W1764 

W441 W1764 

Diviſor. Dividend. Ouctient. 
v:3+wW36 9 W 
V:3—W36 © v:3 — W36 

9+ W324 243—W236196 

56 —W324—36 _—_— 

9—36 FM ; 

As 243——W236196 

NR, —— ——— Cr 
—_— SS = (/ 9-+W324 Y 
—W729 


Nevertheleſs where the Diviſor by this laſt Sort is Affirmative, the Quotient 
ſhall be in the former order. 

Example, to divide 3o by V:30-{-w36, whoſe Root Univerſal -is 6, or by /:30 0th" Examples. 
—W25, whoſe Root Univerſal is 5, the Quotients will accordingly be5 or 6, 
and therewith agree the Quotients at Z. z. if their Roots be extracted. 


Drviſor. Dividend. Quotient, 
V:30 +W36 30 
30 —W36 30 —— W36 
900+W324090 : 27000—W29160000 
—W32400—36 — — 
9g00—36 | | 7 
—_— — _27000—W2g160006 : 
. 86 — — V:314—W ; 
W746496 | 
Diwviſor. Dividend. 
V:30 —W25 30 
30 -W25 39 + Wzys 
9g900—W22500 270004-W20250000 
W22500—25 —- | 
g900—25 uy | Z 
27000 20250000 , _ = 
875 8 WT16<$62& (/ 305Þ-W26+3. 
GIST 75 705025 
WT765625 


If the given Numbers be Heterogeneal, then proceeding by the 6th on be- mag _— 


ſides upon Removal of the Diviſor to fignrate the Siniſter Number thereof, ac-", =, 
cording to the Dexter Number he is applied to ; if the Quotient of this Diviſion 
be of higher Denomination than the next Dexter Number of the Diviſor, then 
let this Quotient be depreſſed thereto by extraQting the Root, and this Root with 
his proper Character {hall be ſet in the Quotient of the firſt Livition. 

Example. If :4--v 54096 +W 164+) 5 94096, the Product of /-2+vwS8 Examples. 
by /:2-{-W4, be divided by the firit of the ſaid Factors, then upon the Applica- 
tion of the Diviſor 2 to W16 he is to be ſquared ; and the Quotient being a 
Square, and ſo not above the Dexter Number of the Divifor, which is of the 
Cube Denomination, this Quotient ſhall ſtand for the Quotient delired. But it 
Diviſion be made by y:2-Þ-w. the other Factor, then upon application of 2 to 
454096, after 2 is exalted to the Zeiizicube Power, and 4095 divided thereby, 


the Quotient 6.4 being a Zenzicube, - (and fo above the Denomination of the next 
Dexter 
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Dexter Number of the Diviſor which is a Square) is to be depreſſed to a Cube 
by extracting the Square Root thereof. ? 


Dzviſor. Dividend. Quotient. 
y:24-yw8) v:44-v 5 $04096+W16+v 3 $4096 (V:2-þW4 
New Djviſor. 2X2=W4) 16 (4 
Diviſor, Dividend. ?otient. 
vV:2þW4) V/:4d-W164-y 35 04096-4- 5 $4096 (V:2+vw8 
23 Þ=64) 4096 (64/5 whereof 1s 8. 
If the Univerſal Root were ſtriccly to be taken in all theſe Inſtances, then at X 


and Y it would be Wt. at Z = . atz W1:., and in the two laſt Examples w1. 
2 hw .- _ Z 
w3 5 's (ww ” v:24+W $=2 
(wi W6\Ws wWs5 6. V:2+ww8:=2 _ 


As the Proof of Diviſion of Simple Surds is by their Simple Multiplication, or 
by Rational Numbers ; ſo will Divition of Compound Surds be proved by Com- 


pound Multiplication, Particular by Particular, and Univerſal by Univerſal re- 


ſpectively z multiplying the Quotient by the Diviſor to return the Dividend : 
And alſo by working with Rational Numbers. 

Among the Examples of Particular Surds in this Chapter at A, 49 was divided 
by 4wo, whichis 7 ; ſo ſhall the Quotient of the Diviſion be 7 ; the Quotient 
being 28—w441, multiplied by the Diviſor, ſhall return 49, and the Square Root 
of 441, which is 21 taken from 28, ſhall leave 75. 

Among the Examples of Univerſal Surds at X, the Root Univerſal of /:6+W144 
+ wW441+W1764 is 9, and the Root Univerſal of the Diviſfor /:3--wW36 is3; 
ſo ſhall the Quotient of that Diviſion be 3, the Quotient at X being /:2-4-W4g 


agrees: for if the Square Root of 49 which is 7 be addedto 2, it makes 9, whoſe 


Square Root is 3. As likewiſe doth the Quotient at Y, for from the Square Root 
of 324 which is 18, let 9 be taken, and the Square Root of the 9 remaining is alſo 
3. Andif thoſe Quotients be multiplied by the Diviſor, the Dividends will re- 


ſpeCtively be returned, as that at X is to be ſeen in the foregoing Chapter, the 
other here follow, 


Diviſor. Dividend. : 
4+mW9) 49 Quotient. 
ul — 4+3=7)49(7 
16—9 um. FE 28—21=7 
8 7 Way \ 4-wg9 
_— I112—W7o56 y 
6 is: Ol Wr7og6—W396 9(s 3 
IT2—63 m_ 
49 
Univerſal Root. 
Diviſor. Dwvidend. uotient. 


:34+W36\vV:64+W144-þW4a4i4wineaf 2+Wag W8r or (ws or 
« Fr "orWo_ 'Woorz 4 


or Wg or W81 or Wg Wg or 3 


Deviſor. 


” #4 
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Diviſor. Dividend. Quotient. 
V-34+W36) 9 Wg=3) 9(3 
3—W3s _3—W3s o wit 
93s 243—W236196 — "== 
- =27—W7g > 3+w36. 
whoa —274+W2916 y 
—W7z2g —W29164-W1 1664{ 108 
—27+1 oB OR 
W81=9 
CHAP. XL. 


Of Fraftionary Surds, 


Surds, how to 
be ordtred, 


| A Lthough little mention of Fraftions hath been made before in this Part of Fraiimay 


Surds, yet they oft-times ariſe upon Diviſion of Surds, and ſometimes with 


| and withont Integers are uſeful among Surds : \Vherefore it is neceſſary to re- 


member, that the Operations proper to common FraQtions, mixed with the Ope- 
rations proper to Surds, ſhall add and ſubſtrat, multiply and divide them, whe- 
ther Simple or Compound ; ſo as the particular Rules of their ſeveral Elements, 
being nothing but what hath been before ſhewed, need no further be ſpoken to 


here than to give a few Examples. 


Fradionary Surds added and ſubſtraded. my 
a | W-2at A and B. Swbſtiafion, 
Examples. W?z > is added to, and ſubſtratted from 32 Integers at C and D. 
WW 2 /£< at Eand F: 
A.B G ;D IR, 
W5o+mw8 che -- nys Þ w'2, 
T0— 10 _— 24 12 — 12 
- 8) _ Y- — 
2 Ngo (W25.sS IW128 (Wis. 4 Twwss (ws . 2 
8 (W 4.2 W72 (W9 .3 wW7 wi.n 
A wWgs Wag. 7 C. W392 . W4g9.7 E. W189. 27. 3 Sum. 
go” 4 12 
D. W8 , Wi.1 
B. ws . Wg. 3 ons ; F. ww - I , 1 Difference, 
I 4 12 
7 Frattionary Surds multiplied and divided, | Examples of 
| WS cone ——_— W+ at G and H, Ofuliiplication 
Examples, 16 Integer multiplied and divided by W2+ at I and K, #4 Pioifon. 
WW2Z cocoon wiz at L and M. | 
64 | 
Wis 9 4 
G. WixS=Wii IL YWaWai=Wi2* L ywixwii=w2, Produdt. 
ng : 
FO 2 ws 1J 2 
H. W; ws (w; K. W2- Ow 1024 MawW1 : ow ; _ Quotient. 
i 3 


Pppp Comron 
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Proof of th Common with other Fraftions are theſe Operations of Fra@ionary Surds 

Frattionyy proved, Addition by SubſtraFion, Multiplication by Diviſion, and the contrary. 

Operatims. Properto Surds, the truth of their Fractionary Operations may be proved, by 
taking Rational Numbers, and working therewith as in other S4rds, as may be 
calily examined. | 


C H A P. XII 
Figuration of 'Surds. 


i O figurate Surds, is to multiply them after the manner of Surds; for an 
ebuoors) og 1 Surd multiplied by himſelf, produceth the Square and Produ& again, by rd 
Root bringeth forth the Cube, ©. as other Figural Numbers. . But this is. pro- 
per to Compound Surds, for any Simple Surd multiplied figurately, produceth a 
Rational Number, and ſo ceaſeth to be a Surd; 

Examples. As to multiply W3 by w3, produceth Wg, which isa Rational Number, and 
hath 3 for the Root. 

To multiply ſquarely the particulzr Surds W3-w5, the Square produced is 

3-+wW6o+5 : but the Univerſal Root ſquared, as here appeareth, is y:9 


I-wW180+Wzs. _ 
v4 ny Particular. Univerſal. 
' Root. 3 Root. W3+wWy Root. wv:3+Wy 
W3 W34-wWy5 v:3+W5 
Square. W9 ty 3+Wis5 9ÞWa5 
—__ Wiz+Hs Was+W25 


Square, 3-W6o+5 Square. /:94W1 80+-W25 


Je extrafloref Touching the ExtraCtion of the Root of Surds is to be minded, 
xs 1. That Simple Surds having no Roots to be expreſſed by Integers or Frations 


1. Simple Surds exactly, can have no-Root extrafted : but the Rational Numbers ſet as Surds, have 
can bave nv their Roots extracted as figural Numbers before ſpoken to in the ſecond Part of 
= \ the ſecond Book. | 

her Roots as And ſo W202s ſhallbe 45, and w729 ſhall be 9 Integers ; becauſe both 2025 
before extraded, and 729 are Rational Numbers, and not proper Surds. 


Examples. 


W; 
Rational. ww729. | g Root. 


| 4 vw 
Rational. W2025 |45 Root. 
16 | 
"i 40 
Gnomon. 25 
2. Particular 2. That among particular Compound Surds, ſome are in a ſort Irradical, and 
Compounds,fomt h2aye their Roots extracted only by altering their Characters. This ſort have 
in « ſort Fradi- (heir Siniſter Number, either Abſolute or a Surd. 
be done. If Abſolute, then = before the given Number the Charatter belonging to 
When the Sini- the Root to be extracted. 
fter Numbers As to extra the Square Root of 10-Ws, or the Cube Root thereof, they 


* Abſolute. are ſet aSat AandB. 


Examples. 


A B 
| Square 10+Ws5 (Wro--Ws5 Root. *' Cube 104+-W5 (wwiod-wWy Root. 
Woen the Siniſter If the Siniſter Number he a Surd, then multiply the Index of the Root to be 
is «Sud extracted, by the Index of the Siniſter Surd, and the Index amounting ſhall be 
the Index of the Root, whoſe Character is to be prefixed before the given Surd. 
Examples, As to extra& the Square Root of Wio-jWs, becauſe 2 and 2 make 4, the 
Index of ſquared Squares, the Root ſhall be ww1o--ws ; ſometime ſet thus, 
W.Wio-Ws, and is as much as to ſay, the Square Root of the Square Root of 
10, and the Square Root of 5. 
So to take the Square Root of yw18—2, is W,yww1i8—2, And the like is to 
be done for the Cube and Higher Powers.) : 
Square 


2 


157 


Chap.XIl. Figuration of Surds. "#39. 
Square Wio+Ws (wwio-Wy5 Root. Square w18—2 (5 18—2 Root. 
2x2=4 Index 35 2x3=6 Index 5 ©. 


3. Thoſe Extraftions of the Roots of particular Compound Surds, that are 3. Poticalar 
properly Radical, alter the Numbers in Homogeneals, both Numbers and Cha- Compounds Ru 
raters in Heterogeneals. | gs what to 

It the Siniſter Number be Abſolute, and the Dexter a Square Surd, then ſquare » age Sixt 
the Siniſter Number, and ſubſtra& the Dexter Number from it ; take the Square {tr is 4io!ste. 
Root of the Difference, which add to the Siniſter N umber, and alſo ſubſtract it 
theretrom : half the Sum, and half the Difference, joined with the Sign EH 
ſhall be the Binomial Root, and with the Sign — ſhall be the Reſidual Root. 

As to extra& the Square Root of 7140, the Square of 7 is 49; from Example. 
which 40 taken, leaves 9, whoſe Square Root is 3, which added to 7, makes 10; 
the half is 5, and taken from 7, leaves 4; the half is 2: therefore 2-5 ſhall be 
the Binomial Root, and 2—5 the Reſidual Root, or the contrary. 


7 Siniſter. 7 7 W2-þWs5 Binomial Root. 

a BW . F W2—wWs Reſidual Root. 
49 3» 10 Sum. 4 Difference. of 7-W40 
40 Dexter. 5 Half. 2 Half, or 79—W4o 

9 Difference. W5-+w2 Binomial Root. 

3 Root. W5—W2 Reſidual Root. 


If the given Numbers be Homogeneal ſquare Surds, take the one Square from Wh the Sini- 
the other, and the Root of the Difference add to the Root of the greater Square, ###* © Sw. | 
and alſo ſubſtract from it : half the Sum and half the Difference of theſe Roots © 
joined with the Sign --, ſhall be the Binomial Root, and with the Sign— ſhall be 
the Reſidual Root as before. 

For ſuppoſe the Numbers given were W49-4-W4o, or W4o-|-W4g : then 4o Example. 
taken from 49, leaves 9.3 whoſe Root 3 added to-and ſubſtra&ed from 7, the 
Root of 49, the Greater, makes the Sum and Difference, and conſequently the 
Halts, and the Binomial and Retdual Roots as before, becauſe the Produdt of 
W2-+wWs5, or W5-+Ww2 multiplied ſquarely, is alike. 


49 Crnaes” T5qu _ 7 Root. 7 Root. W5s + W27 "280 


40 Leſſer 3 Con 
am FN. = E | 
9 Difference. 10 Sum. 4 Difference. WzEmWs jr 
3 Root. — — of W49 ®.wW4o 
5 Half. 2 Half. or Waot Way 


If the given Numbers be Cubes or Higher Powers, or an Abſolute Number, When the Dara 
and a Cube, or Higher Power, take the Roots of the Numbers, and work as if are Cubes or 
they were Square Roots till you get the Halfs as before ; then advance the Roots #2 Powrs. 
of thoſe Haltfs into the Powers of the Denominations given, or the Dexter Deno- 
mination, if but one. | 

As if the Root be deſired of 13-+1w1728, or w2197-+1ww1728, the Cube pj. * 

. . Fi 
Root of 2197 is 13, and of 1728s 12; both Roots ſquared are 169 and 144, 
the Difference 25, whoſe Square Root 5 added to 13, makes 18, the Half there- 
of is 9, Whoſe Root is 3; the ſaid 5 taken from 13, leaves 8, the half whereof 
is 4 whoſe Root is 2 : theſe Roots 2 and 3 advanced to. be Cubes, according to 
the Denominations given, are the deſired Numbers. 


3 32 Figuration of Sards. Lib.I[[.Par.V. 


vu 5 
wv 2197 |13x13=169 3 ; 
a n 13 w/8-ww27 Binom.Root. 
of — wB8—ww27 Relid. Root: 
Gnmong 27 . 9 Half, 8 Differ. of 13-+vww1728 
wo 27 3 Root. 4 Half. or 13—VwYw1728 
y 3 — 2 Root. : 
ww 1728 |12x12=144 270 — wWW27-+ww/8 Binom.Root: 
$S 25 eXibrence. 8D wW27—w3 Relid. Root. 
6 - 5 Root. 
Gnmeng 12 
wy 


oy pron If the Siniſter Number be Abſolute, and the Dexter an Higher Power than 
nby Dexter 2 Square, different] Roots may be had according to the Powers into which the 
an Highy Roots of the Halfs be exalted ; for the ſame Value in the Roots produce Pro- 

Power. ducts of like Value, though different in Terms. 
Example. As in the laſt Example, where the Roots of the Halfs were 3 and 2, let them 
be both ſquared, as W9-W4, or the one ſquared and the other cubed, as wg 
ww8, or w27-+W4.; any of theſe ſhall produce Produdts alike valuable with 

- the Product of w/274+wwS8, but all different in Terms. 
When the Dez Yet if the Higher Power on the Dexter Part of the given Number may have 
ter bigher Power the Index evenly halfed, it is moſt uſual to exalt the Root of one half into the 
2s oor = Power anſwering to half the Index of the Dexter Number, and take the other 
"ate 009 half for the next Inferior Power thereto. 

Example. As ſuppoſe the Binomial and Reſidual Roots be deſired of 291-5 564000000, 
the Zenzicube Root of 64000000 is 20; which ſquared is 400, and 29 ſquared is 
841, the Difference is 441, whoſe ſquare Root is 21 ; this added to and ſub- 
ſtrated from 29, makes the Sum 50, the Difference 8, whoſe Halfs ate 25 and 4, 
their Roots 5 and 2: Of which may be made ſeveral Roots, but moſt uſual thus ; 
becauſe the Index of $@ which is 6, may be halfed, 3 the Index of Cube ſhall be 
taken for one Root ; then ſhall the other halt be a Square, which is next inferior 


to the Cube. 

= + Y | | 

29-y 3 $64000000 [8000/20 W4a+wi2s5 Binomial Root 
DO = Rows W4—w1zg Reſidual + _ 
29 Or, 

29 Xx 29 = 841 29 21 W25 + ww8 Binomial), 
20 Xx 20 = 400 4 21 ens W25 — WS Reſidual + _ 

441 |21 50 4 Half. 

25 Half, 2v 
SV 


» Univerſal | 
Kea = to 4. The Roots of Univerſal Surds are extracted in all things like thoſe particu- 
extraft their Jar Compound Surds, properly Radical, laſt ſpoken to, till you come to the 
Roots, i» Sing. Half : Then for thoſe that are Homogeneal, the Root of half the Sum ſhall be 
er is Abſolute, AÞ© one Root defired, and the half Difference the other, this Dexter, and that 
Siniſter. But if the Root of the half Difference be made the Siniſter, then the 
Example. half Sum ſhall be the Dexter. | OO 
As to extra the Root Univerſal of 25--w576, the Square of 576 taken 
from 625 the = of 25, leaves 49 whoſe Root is 7 ; which added to 25 makes 
32, whoſe half is 16, and the Root thereof 4 for the one Root ſought : Then 7 
taken from 25 leaves 18,. whoſe half is 9 for the other Root ſought. Or if 3 the 
Root of 9 be the Siniſter, then 16 ſhall be the Dexter. 


*Y 


8 
8 
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25+-W57s 25 25 vV:44-wg9 TRoot Binomial. 
W.- F S: vV:4—Wyg Reſidual. 
= 32 Sum. 18 Difference, 
16 Halt. 9 Half. if:a toad : . 
- £3-j-W16 Binomial. 
oy 4 Root. 3 Root. Sd 1g £ Root Reſidual. 
576 
49 Difference. 
7 root. 


If the Root of Univerſals be ſought,that have the Siniſter Number given Abſo- he: the Dex- 
lute, and the Dexter an higher Power than a Square : Then procecd as above till *#7 # n bigher 
the Roots of the Halfs be obtained,and thereby different Roots may be had accord- ©”: 
ing to the Powers into which the Roots of the Halfs are advanced. But moſt »:ſual it 
is ro exalt the R oot of one half into the Power anſwering to half the Jndex »f the 
Dexter Denomination given, if the ſame Index may be equally halfed : And take 
the Root of the other half, with the Character of the next inferior Power there- 
to, for the other part of the Root delired. == 

As if the Roots Binomial and Reſidual be delired of 41-þy/ 5 p4096000000, the Exampk. 
Zenzicube Koot of 4096000000 15 40, which ſquared IS 1600, taken from 1681 
the Square of 41 leaves 81, whoſe Root is 9; which added to and {ubſtradted 
from 41, makes the Sum 50, the ſifference 32, the Halfs wherzot are 25 and 
16, whoſe ſquare Roots are 5 and 4. Then becauſe the Index of Zenzicube, 
which is 5, may be equally halfed into 3, the Index ot the Cube, cither 5 or 4, 
may be cubed, and the other that is not ſhall be ſer with the Charafter belonging 
to the Square, 


3 + F | 
4145 4096000000|640c0]40 v:4+vW125 T Root Binomial. 
's ET ON 3 ORE. 7, OR V: "I Reſidual. 
r 
A1IX41=1 681 41 4-1 Vi5-PWG4 Toot Binomial. 
40X.40==16cO 9 9 Vi 5—vWw64 Reſidual. 
81]/9 50 32 | 
25 Half, 16 Half. 
5V 4v 


Beſides the Proof of Extraftion of theſe Roots by the Production of the Surds, 799 of Figs 
and their Production by Extraction, Simple by Simple, Particular by Particular, "*” Saas: 
and Univerſal by Univerſal reciprocally : The Truth of all may be tried, by 
taking Rational Numbers, and working with them inſtead of the Surds ; never- 
theleſs for brevity ſake Examples thereof are omitted here. 
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334 
The Sixth Par T of the Third Book. 
CH AP. 1I Of Species. 

Smecics the laſt PECIES, as the ſixth Sort of Contra& Numbers, and Third of thoſe 

fort of ſnectal whoſe Denominations are uncertain, come now to be inſpected in the 
Cont rs. Þ Cloſe of this third Book. 

ence the | According to the Name, (which with the Latins ſerveth for the Fi- 

Name. gure, Form or Shape of any thing) Species are Quantities or Magnitudes, denoted 


Oy Species by Letters, ſignifying Numbers, Lines, Lineats, Figures Geometrical, &c. 

Charaffers ag, Ar for avoiding the prolix and often reſcription of Words, ſeveral Marks or 

ard wiy,  CharaGters are uſed therewith for Terms Artificial: Some whereof, moſt cuſto- 
mary, are glready ſpecified, Book 1. Part 1. Chap. 3. which being remembred, 
may ſave their tranſcribing here. 

Tie ſame Letter Furthey' let it be remembred here, that A while the Queſtion is in, may ſignify 


denotes differen? any Number of Pounds, Yards, Ells, Length, Breadth, &c. But when the Work 


SPcits, is ended, and another Queſtion begun, A may denote another Quantity diffe- 
rent from the former. And the like is to be underſtood of B. C. D. or any other 
Species. 

Powers how It is alſo neceſſary to obſerve, That ſometime to difference Powers (with whom 


aiſferenced from Species alſo converte) from plain Numbers, the Letters for theſe are commonly 

plain Numbers. Capital, but for thoſe Small. Likewiſe given Quantities or Numbers, ſome will 
have noted with Confonants, and thoſe ſought with Vowels ; but this is not 
eſſentially necellary, ſo as by any DiſtinQion the Data and Quz/zta be diſcerned 
apart. 

Form of the Spe- Moreover, while a Queſtion is working, the Form of the Letters is ſtriftly to 

cies to be kept be kept : For if AandE be two given Numbers, then AE, or AX, ſhall be the 

while the Q#- product, Z the Sum, &'c. But if aande be the given Numbers, then ac, or &, 

fionis wot. 1,211 be the Produt, z the Sum, &c. | 

The ſame Species One and the ſame Letter in the beginning and end of a Queſtion may be diffe- 

differently cal- rently called : As in Extraction of Roots and Equations, hereafter ſpoken to in 

led. - the 4th Book, A in working the Queſtion is called the Suppoſititious or Queſitious 
Root ; but when the Root is found, or the Queſtion brought to an Equation, A 
ſhall be called the EduQitious or Reſolved Root. 

Figwes prefxed Ag every ingle Letter ſignifies a certain Quantity or Magnitude, ſo by pre- 

make a Nunber f;xing of Figures to their left Hand, there ſhall be accordingly made a number of 

of Quantities, Quantities or Magnitudes after the manner of Coſlicks. Wherefore if A ſignify 


__ one Yard, Bone Houſe, &c. then 10A ſhall ſignify 10 Yards, and 19B 19 Houſes, 
@c. But if A ſignify 10 Yards, B 10 Houſes ; then ſhall 10A ſignify 100 Yards, 
and 19B 190 Houſes ; and fo of others. 

Nature of Syt- Touching the Nature of Species, they are diverſly conſidered. 

dba and Firſt, As they are Whole or Integral, Broken or Fracted. 

they, | Integral, as A. B.C. &c. 4A. 5B. 3C. &c. Theſeare alſo 

Homogeneal, or Homogeneal, as A and A, that is 2A. Or, 

Heterogental. Heterogeneal, as A and B, that is A+B. 

Broben, &- they Fracted, as 3A. - . = or the like. Theſe are alſo 

Commenſurable, Commenſurable, as — . = or. Or, 

Or 
Incommnſurable. Incommenſurable, as = . Z_ Oc. 
4 


All 


Chap.l. Of Spectes, 3 2 5 
All tracted Species may alſo be divided as Common Fractions, into Proper, Iin- Fa&iors alfa 

proper, and Equal Fractions ; and the Proper into Conjunct and Divided, or Fra- 4ivided as o- 

ctions of Fractions, as Book 1. Part 2. Chap. 1. FMErS, 


—_— B CS | "MD 
Equal; as —— or —. &c. which is always an Unit. ages 4 of 
" BD--C 
Zi Improper, as =." &c. when the Numerator is the greater Species. 
= : + B P 
4 | FConjuna, as -— and —, &c 
2 ans a” 


Proper | C B Coen theDenominator is the greater: 
Divided, as a7 of TX Oc. 


2. Spccies both Integral and Frated, are conſidered as they are Simple or 2. Sinpi, ard 


Compound. they 


Simple, are ſuch as have ſome one ſingle Species and no more, +. 
Whether 
Integral, as 6A, 8B. g9C. &c. Or, Whale, 0 


Fracted, as 5A. 2B. 3C. &c. Theſe, as was noted in Coflicks before, Eroker: 
may be repreſented as Compound, by placing the Species to the Nu- 
merator, and leaving the Denominator ſolitary, tor A is all one 


with 2. 
4. | | 
Compound, conſiſts of ſeveral Species. And theſe are alſo Compound, and 
Integral, conjoined with the Signs 4- or — ; or both, As they 
Binomuals, AE . B+C . B+D. ©c: 0g og 
Reſiduals, A—E . B—-C . ÞP—D: @c. Reſpduals. 
Polynomials, A+E—B. A—E+B. &c. Or, Polynomials. 
Fracted, compound in Species, or Signs, or both ; as Broken, as 
OL 2 | Dual, 
Dual, compound in Species B* 5D Oc. 
._A+B4HE A—B=E 
Plural, compound in Signs "DIC * —— Oc. Plural. 
A+B—E A—B+E 
a i ; Ov: Mixt. 


Mixt, compound in both DEC * "DIC 


3. Species, both Simple and Compound, are conſidered as they are Plain or z. pin « 


Figurate. | 
Plain, as A. B. C. or any other Species Integral ot Fracted, below the Power 
of any Number. 
Figurate, as Aq. Bq. or Ac. Bc. or any other Figural Speczes. Figurate. 
Theſe are alfo divided into Rational or Irrational. | Thiſe are 
Rational, are ſuch as denote ſome figural rooted Number; or Quantity Rational or 
of figural rooted Numbers : The former reſembling the figural rooted 
Numbers handled in Book 2. Part 2. The latter Coſflicks in the 4th 
Part of this third Book : Thoſe without Numbers annexed ; theſe 


with Numbers prefixed to their left Hand. 
As Aq. Ac. Aqq. &c. Bq. Bc. Bqq. &c. Figural c | 
Species; 


and 


2Aq. 4Ac. 5Aqq. &c. 3Bq. 4Bc. 62qq. &r. Coſlical 
Irrational Species, as Surds, treated of before, have no Roots to be expreſ- Þ-r:tiona!; 


ſed by Abſolute Numbers, 
As: vaqs. vc7 . &e. - Surd 
and Sperties. 
yqB . vcBA. &c. Irrational 


Both Rational and Irrational Kgurate Spccies are capable of like Diviſions with Both admit lit: * 


Collicks and Surds into Whole and Broken, and either fort into Simple and Com- Pioifors as 
pound. Compound again into Binomial, Reſidual and Polynomial, Homogeneal Surg 


and Heterogeneal, Symmetral and Afymmetral ; and their Fractions into Single, ;, ty, 
ual 
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Dual and Plural: And all are ſometime intermixt, and aſſume Society one with 
another, both Plain and Figural ; of all which Examples will but take up room. 
Notes of Figi- Touching Figurate Speczes, ler be further noted : 
lis fr a Firſt, That the Species for all the Powers, are compoſed of the Species for the 
Pers compo- two Prime Powers, viz. the Square and Cube. The Specizs for the Square or 
ſed of the two Qyadrat being q, and for the Cube c: Of theſe are all the others compounded 
Prinz. according to the Addition of their Indices. So ihail the 44h tower bz noted by 
Examples. qq. the 5» by qc. the 6th by cc. &c. The proper Species for Rot 151, fignity- 
i12g Latrs, latin for a Side; yet the Chara®er y/ is uſed as before for Root, and y- 
for Root Univerſal, and other Characters for Surds occationally. 


Tadices. ER 3,4 -4 <9 Yo 9 - Hr « I2-. Oc. 
Species. t-q. cc. qq- qc- CC.. qqc- gcc. cc. gqcc. qeec .. ccece. Ce. 
Powers in Numocrs. 2. 4. $16 :. 32 . 64. 128. 256 . $12. 1024 +2043 - 4096. ©c. 


WG & 


Coſſical Conaratters. SS 0-35-28 ..530- B86 .333. a@. 3B , CS + 535Þ. Oc. 
Example in the Root A. A.Aq.Ac.Aqq. Aqc. Acc. Aqgc. Aqcc. Accc. Aqucc. Aqccc. ACCC. Cc, 
For A multiplied into A, cr AxA, or AA, is Aq. So AxAxA, or AAA, or 

Aqs, is Ac ; and the like is to be underſtood of others. 


2. Mazvitudes Secondly, All Magnitudes under the Power propoſed, arc called Parozical to the 
Parodicals Power ;, as A. Aq. AC. Aqgq. are Parodical to Aqc. 


3. Coifficient, virdly, 1f the Parodical Degree have a known Magnitude joined therewith, it 
what. is called the Coefficient, as in Aq—AB, where B is the Coefficient, and A joined to 
| it, is the Parodical Degree under Aq. 


Signs uſed as The Signs + and —, with or without Aſterisk, are uſed in all things, as 
before. before in Cofſicks and Surds. 


— of By theſe previous DireCtions it will not be difficult to underſtand both the Name 
ome Species, 


od oibat w#- and Nature of any given Species. And ſuppoling ſome Abſolute Number for the 
pry thereby. Prime Species In any Operation, the Value of thereſt will be ſeen 4s in a Speculum. 
For if A andE ſignify two Numbers, and you appoint A the Greater, and E the 

Leſſer; as let A be 3, andE 2, then ſhall 


Species. L alue. | 
Z. or A+E, ſignify the Sum which is (by Addition) 342= 5 
X. or A—E, Difference (by Subſtration) 3-2= 1 
A. AE. or AxE Product. . (by Multiplication) 3x2= 6 
— Ratio,or Subratio(by Diviſion) 2) 3 (= 
Aq. Greater Square 3X3= 9 
Eq. Leſſer Square 2X2= 4 
AC. Greater Cube ZXZXZEZ27 
Ec. Leſſer Cube 2X2X2== 8 
” Sum of the Squares 944=13 
X, Difference of the Squares 9-4== 5 
T7. Sum of the Cubes 27+8==35 
V. Difference of the Cubes 27-8=19 

_ AqE. Greater Square multiplied by the leſſer Number 9x2=18 
EqA. Leſſer Square multiplied by the greater Number 4x3=12 
AqEq. Greater Square multiplied by the Leſſer 92436 
AcEc. Greater Cube multiplied by the Leſſer 27%8=216 
= - - Greater Square divided by the Leſſer 4) 9 (=2- 
= . Greater Cube divided by the Leſſer a7 (=2g5 


Species. 


Chap I. Of Species. 


Species. Falue 
ZA+Aq. Sumof the two Numbers multiplied by the Greater, ; 

and added to the greater Square —— | _ [ 5X3+9=24 

ZA—Aq. Sum of the two Numbers multiplied by the Greater, ? 

and made lefs by the Square of the Greater by FXZ—9gE= 6 


ZA--Eq. Sum of the two Numbers multiplied by the Greater, 
and added to the leſſer Square ark i as es Eox3-þ4=1 9 


ZA\—Eq. Sum of the two Numbers multiplicd by the Greater, 
and made lefs by the Square of the Leſſer ———— (3374=11 


ZE-I-Aq. Sum of the two Numbers multiplied by the Leſſer,and 
added to the greater Square einen © 5x2-þ-g=19 


ZE—Aq. Sum of the two Numbers multiplied by the Leſſer, and 


made leſs by the greater Square. ——— -—-. m—_—_—__ { OI 1 
ZE+Eq. Sum of the two Numbers multiplied by the Leſſer, and ? 
added to the leſler Square — ans a by $22F4=1 + 
ZE—Eq. Sum of the two Numbers multiplied by the Leſſer,and 7 
made leſs by the leſſer Square — 4 6 
SqAq Square of the leſſer Proportional multiplied by the —_ 
KI ry Square of the greater Number, and the Produtt dic þ E920 => 
vided by the Square of the greater Proportional —-) 9 9 
RqEq Square of the greater Proportional multiplied by the *_ ___ 
Sq 6 Square of the leſſer Number, and the Product divid-v2Z4 == =_ 
ed by the Square of the leſſer Proportional =— ...Y 4 4 


Zq4-Eq — 2ZE 7 Sum of the 2 Numbers multi- 
or C plied by the Leſſer, and ef, oh 
Zq—2ZE-þEq Produ& doubled, is to be ſub-\ ©? ee 
ſtrated from the Sum of the 2 Frans —— 
Numbers ſquared and added\ 4 
to the leſſer Square———— 


X Double Sum of the 2 Numbers 
Zq—2ZE-+Eq. multiplied by the Leſſer, and 
added to the leſſer Square, ſub->25—20-þ4=; 
ſtrated from the Sum of the 
2 Numbers ſquared ——— 


WZ,—Aq. Square of the greater Number 
ſubſtrated from the Sum of 
the Squares of the 2 Numbers, >Wi 3—g=W4—2 
and the ſquare Root of the Re-\\. 
main is to be taken 


WZ.Rq—Rqaq Sumof the Squares multiplied) 

es * by the Squareof the greater 
Proportional, made leſs by the 
fame Square, multiplied into| "IP. = 
the Square of the greater 132 EC —_— 
Number. The Remain is to be | 9 9 + 
divided by the Square of the | 
greater Number, & the ſquare 
Root of the Quor. to be taken. } 


Z , WZq—4# » Half the Sum of the 2 Numbers) 
2 4 © { added to the ſquare Root off Wag—24 
the Sum ſquared, made leſs by | i-+- -__ 


rod times, the Rectangle or Pro- > 
WZq—4P « pr ab ic 42 þ - 
£ + = du&t divided by 4 (for P is1 —_— 
- S ſumetime the Species for Pro- Ws dh. Das 


duct as well as Periphery). } 
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Species. Value. 
7, wZq-4Pq The Univerſal ſquare Root of hoes W169—144 
5 kt | — half the Sum of the Squares, /"* = TT 
vs made leſs by the ſquare Root\_ or 
of the Sum of the Squares {qua-{ y/: 13 —w?;# 
red and leflened by 4 Rectan- or 
gles ſquared and divided by 4._;v: } —f{=i—=wq4=2 
_ Zq—Y The leſſer Number is equal to 
EST. the Quotient of the Sum off _25—5 
i both Numbers ſquared, made\_* Tu 
leſs by the Difference of the Pe 
Squares, and the Remain di-\ ,—: -—, 
vided by the doubled Sum -— £4 
& {-X The greater Number is equal to 
f= I% y the Difference of the w_—_ = 


and the Difference of theNum- > 
bers ſquared & divided by they _2T 
ſame Difference doubled. 0 


24q-2XA=7Z,-Xq The Square of the greaterNum- 
ber doubled, made leſs by the g4g—6=13—1 
greater, multiplied by the Dif-\\ _ 
ference doubled, is equal to ch LL Laer 2 


Sum of the Squares made leſs\ 
by the Difference ſquared. 


Thus with wonderful Variety, and unimaginable Celerity, may Specres be written 
and beheld, of both which this is but a Drop; yet may ſerve as an Introduction, 
The ſame Nun- as well to their Knowledg and true Poſition, as for a Baſis to the Reſolution of ſe- 
ber in value ex- veral Propoſitions deducible therefrom ; which is eafily diſcernable by the diffe- 
preſſed by aiffe= rent. Spectes, whereby one and the ſame Number in value may be expreſſed. For 
rent Species. if the Sum of two Numbers be Z, and the two Numbers A-+E, then ſhall A4-E 
be equal to Zand Z to them. So in like manner ſhall other Species of different 

Forms be equal in value, of which more in the next Book among Equations. 


C H A P. IL. Addition of Integral and Rational Species. 


Addition of In- TIE Addition of Integral and Rational Species, whether Sole or Mixt, with In- 
tegral and Ra- tegers, Simple or Compound, may be compriſed under the four Caſes fol- 
tional Specits. lowing. 

1. Homogeneal, Caſe 1 If the Species be Homogeneal, and of like Signs, then add the Number 
nd of like Of the Species as if they were Integers, and annex to the Total the ſame Signs. 


Slgns. | ASA added to A, ſhall be 2A; and —A added to —A, ſhall be —2A. The 
Examples. Jike is to be obſerved in the reſt of the Examples following. 
A 5A —A—B A+ B 3C— E 
—_—_— } A & aAS3 . a5— E 


 _—_— — 


Total. 2A 6A: -3A—B . 2A+þ2B 5C—2E 


, 
— —  — OO ——— [CY 
CE ee 


EG Caſe 2. If the Species be Homogeneal and of unlike Signs, then ſubſtra&t the 
Sie lefſer Number from the Greater, and to the Difference ſubſcribe the Sign of that 

| Species wherein the Exceſs licth. | 
Examples, Astoadd 2A to —3A, the2 taken from 3, leaves 1 ; which is here to be Ne- 
gative, becauſe 3 which exceeded 2 was Negative. See further in the follow- 


ing Examples. | 
A 5A «0 Md Abc 
Addends. 4 _ 24 2B a a. 
Total. OA 2A -2B-C D —A+ C Remaining. 


—— ——_ Os We — _ — — 
- —_ > ——em———— 


Caſe 


CE ae 
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Caſe 3. If the Species be Heterogeneal, then conjoin the Species to be added 3+ #%r0312-1. 
with their proper Signs. 
As A added to B, ſhall be A{-B; but -A added to B, ſhall be B-A. This is Examples. 
further clcar in the Examples enſuing. 


BY A 4B A A-ÞE AB. - An 
Addends, 4 E 5D 4B B one” Aq 
Total. AE 4B+5D AB A:B+E A-B-E ActAqzA 


A 
_ 


— —— -— 


Caſe 4. If the Species be mixt Homogeneal and Hetcrogeneal, with Signs like 4 Mir. 
and unlike; then as the Caſe is, ſo ſhall the Addition be. 

As A+B added to A—B, the Species B being of contrary Signs by the ſecond Examples . 
Caſe, are to be ſubſtracted one from the other, and ſo o will remain. But A ad- 
ded to A, makes the Total 2A by the firſt Caſe. 

Alſo A+B added to A—C, the Spccies B and C heing Heterogeneal, are by 
the third Caſe to be conjoined with their proper Signs, and A added to A by the 
firſt Caſe, makes the Total 2A-+B—OC. 

More Examples of this kind follow. | 
—B+C ASD 3B-A A—B4dC A4B—C 


A CD A--gD* . JT —A—B A—B-1-2C 
Total. 2C-B-D 2A-4D 4B+45C-A C—2B 2A—+ : 
As in other Numbers, ſo in Species, Subſtra&ion will prove the Truth of Addi- 7r99f of 445% 
tion, as in the next Chapter appeareth. > y Int. and 
« Species, 


Moreover,ſuppoſing the Speczes to be Abſolute Numbers, compare the Addition 
of the one with the other; and the Truth of the Work will appear thereby. As 
in the laſt Example where the Total is 2A-+C, ſuppoſing A 10, and C6, then 
ſhall the Total be 26, and fo ſhall anſwer the Value of the Species to be added 
when the Quantities — are taken from them with +. 

Suppoling A=10. B=5. C=6. Then ſhall 
: A+B— C=10+5— == 0 | 
Species yp b2C=10—$4-12=17 Value. 


2A+C 20-6 26 


—_— — — 


CHAP. II. Snubſtraftion of Integral and Rational Species. 


Fours and Rational Species are ſubſtgacted under like Caſes with Addition. Subſtraftion of 

Caſe 1. If the Species be Homogeneal and of like Signs, then abate the Quan- Int. and Rat. 
tities to be ſubſtracted from the other ; and to the Difference prefix the Common —_ ; 
Sign, except the Greater be the Subtrabend; then prefix the contrary Sign to the co of lite ? 


Difference. Signs. 
As to take 2A from 3A, there reſts 1A. But to take 3A from 2A, there will Examples. 


remain —1A, becauſe the greater Quantity is the Subtrahend. More of like 
ſort the following Examples ſhew. 

From A 3A A E 3gA+5B 3C—-E 

Subſtrat A A. . 4A © 2E.. 4B 2C—E 


mm— 


— — 


Remaineth oA 2A -3A —E 4B— A C 


— . CC <<WM__ 


Caſe 2. If the Species be Homogeneal and of unlike Signs, then add the Quan- 2. Homogenea!, 
tities together, and to the Toral prefix the Sign of the Species from which Sub- 14 of unlike 
ſtraQtion is made. And if any odd Species have none to feilow him, annex him to *"* 
the Remain with his own Sign if in the upper Number ; but with the contrary 
Sign if in the Subtrabend. 

As to take 2A from —3A, the Remain ſhall be —5A., But —2A taken from Examples. 
3A, ſhall leave remaining 5A. The like may be obſerved in the Examples fol- 


lowing, 
From 
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From A =3A 3B—-C =—5B 2D—E 
Subltract —A 5A —5B 3B—=C =-D+E 


—o——_—_—— ——— 


Remaincth 2a —8A $B—C —$B+C 3D—2E 


— w__ 


24. Hiterogemal, Caſe 3. If the Species be Heterogenca]), then conjoin the Speczes to be ſubſtrated 
with the contrary Signs. 


Examples. As to take E from A, makes the Remain A—E ; but —E taken from A, makes 
the Kemain AE. See further in the following Examples. 
From 4B —A A+E A A Aq 
Subtract 5D —4B B W's EG A 


—— — — —— —— ——_———_—_——_ a («{« wm_—— 
——. 


— —— 
— 


—_— 


Remaineth 4B—5D —A+4B A+E—-B A—B4C A—B-C Aq—A 


——_ CEreeoo— —=K@ = w—_ 


— 


—— ——— 


4. Mit. Caſe 4. If the Species be mixt Homogeneal and Heterogeneal, with Signs like 


and unlike; then as the Caſe is, ſo ſhalt the Subſtraction be. 

Examples, As to take C—-D from —B-{-C, the Species C being Homogeneal, and of like 
Signs, the one taken from the other, by the firſt Caſe, leaves the remaining Quan- 
tity cleared of both. And —D ſubſtracted from —B being Heterogenal, makes 
the Remain —BD by the third Caſe. 

Alſo A+D ſubſtracted from A—5D, the Species A in both Homogeneal, and of 
like Signs, leaves o remaining of that Quantity by the firſt Caſe. But -+D ta- 


ken from —5D, leaves —6D by the ſecond Caſe. The like is to be obſerved in 
the Examples enſuing. 


From 2A—4D 4B+5C—-A C—2B 2AC 3Aq-3BA+CD 
Subſtract A—5D 5C+B -A-B A—B+2C CD—Dq—Aq 


Remaineth AD 3B—A A-B+C ApB—C 4Aq—3BA--Dq 


Proof of Sub- The Quantities from which Subſtraction is made in four of theſe laſt Examples, 

fraffion of Int. being the Total of the Additions.in the fourth Caſe of the foregoing Chapter : 

and Rat. Sp'= And the Remains here being one of the Addends there, and the Subtrahends here 

mo the other ; ſufficiently ſhew the Proof of Addition by Subſtrattion, and Subſtra- 
dion by Addition, without farther Example. 

Alſo ſuppoling the Species to be Abſolute Numbers, compare the Subſtraction 
of the one with the other ; and by their exact Agreement in Value of the Re- 
mains, will the Truth of the Work be made manifeſt. 

As in the laſt Example fave one, where the Remajn is A4+B—C, ſuppoſing 
A1o, Bs, and C6, then ſhall the Remain be 9, that is 15 lacking 6, and fo ac- 
cordingly will remain, when the Value of the Species to be ſubſtracted is taken 
from the other. 

Suppoling ADZ1io. B=—s5. @=6, Then ſhall 
2A + C=20 +6 = 26. 
A-B-2C=10—5+12=17 


ApB—C 1o+5—-6 9&g 


——— ———— 


—_— 


a 


CHA P. IV. Multiplication of Integral and Rational Species. 
Multiplication 4-QUR Caſes comprehend all needful to the Adultiplication of Integral and Rational 
Ee” Fs F Species, whether Homogeneal or Heterogeneal, Simple or Compound, with or 

without Integers; inall which, as before in Cofſicks and. Surds, like Signs produce 
| and unlike —. | | 

1. Simple and Caſe 1. If the Species be Simple and Homogeneal, then. to the: right Hand of 
Hwmogenes. one of the given Quantities adjoin q, which ſignifieth a Quadrate or Square; be- 

| cauſe any Number multiplied by himſelf, produceth the Square thereof. 


\ I 736. 8 


= * Foy 


_— 0 I 


%'s 


AY n 


_— 4 EF Eons nts E- A ? __ 
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As to multiply A by A. Bby2, &c. they are ſet thus. Examples. 
Aultiplicands., A B Goa Roots. 

HHultiphicrs. A B £ 

Products. Aq Bq Cq Squares. 


Caſe 2. If the Species be Simple and Heterogeneal; then ſet one of the given ,. $411; 21 
Species belides the other, ina Right Line, from the Right Hand to the Left. H.trrogeneal, 
As to multiply A by B, the Produtt ſhall be AB or BA; and ſometimes ſet with Examples. 
the Sign of Multiplication between them thvs, AB or Bx A. Other Examplcs 

of this ſort follow. 


Multiplicands., B A D ——Þ 
Aultiphers. GC E A A 


——— —_——_ =——&—@ —@ {«” women 


Produtts. BC AE AD —AB 


>, PI 
Us 


— — - — 


Caſe 3. If the Species have any Numbers joined with them, or annexed to them 2. $::ci:s mith 
by the Signs + or —: then multiply the Numbers as Integers, and the Species as Xitvtrs, 
Species, 


Tultiplicands, 3E 4A 2B-þ1 | Examples; 
Multipliers. 2E 3E A 
Produdts. &tq 222 2BA-A 


Caſe 4. If the Species or one of them be Compound, or one of the Fafors Þ© 4. Compsund 
ſome multiplied Species ; then multiply every Quantity in the Multiplicand, by e- Sts. 
very Quantity in the Multiplier, as before in Compound Coſlicks, Integers as in- 
tegers, and Species as Species. And place the Multiplees orderly from the Left 
Hand forwards to the Right, whether the Signs be more or leſs. And when the 
Specics are multiplied by themſelves, or any other Power by the Root, or by ſome 
higher Power, whereby figural Numbers ariſe; let the Character of the Magni- 
tude or Power ariſing by the Addition of their Indices, be added to the Product. 


Multiplicands, AE A-{-E A—E A+E—I Examples. 
Multipliers, AE B B Z 
Prodults. Aqfq BABE BA—BE ZA4ZE—ZI 
Multiplicands. A+BE A—B A-LE ALE 
Multipliers. B BA ALE AE 
Produtts. BABqE BAq-BqA Aq-ÞAE Aq-AE 
—_ ——_— AEEq —AE—Eq 
Aq+2AE+Eq Aq— Eq 
Multiplicands. 3A—2E 5A—'-CD 
Multiphers. aB—C 3BA—2CD 
12BA—8BE 15BAq--3BACD 
—3CA+2CE 24 —10DCA—2CqDq 


Produtts. I 2BA—SBE— 3CA42CE  15BAq-+3BACD—10DCA-2CqDq 


Species, as other Numbers, prove the Truth of their Multiplications by Divili- "ag of Mi!ti- 
on, as will appear in the next Chapter. And by ſuppoſing the Species to be Abſo- Sage 


| hate Numbers, the Product of their Multiplication will agree with the Product or 


their Species multiplied, if the Work be right. 

As in the laſt Example, if A be 3, Bq4, C5, Ds, then ſhall 5A bers, BA 12, 
and 3BA 36, CD 3o, and 2CD 60. So will the Multiplicand being FA+CD de 
15--30or 45- And the Multiplier being 3BA—2CD, will be 35—60, tnat 1s 
—24 3 by which 45 multiplied, makes the Product — 1080; and i6 is the Value 
of the other Produtt at the ſuppoſed Rate atorciaid, when the Species with —- are 
taken from thoſe with —. 

SiC Suppoing 


342 Diviſion of Taicoral and Rational Species. Lib. {.Par. V1. 
Wapping A=; E=4 C=x. -D=6. - Then hail 
$A 3- CD=S<=== = $X3--5x6-===1 5 30==45 
3BA—2CD—=—====Z=ZX=z 3x4 3—2%5x6=36—60=-24 
i5BAq+3BACD= =1 5:49 3X4x3X5%6=540-!-1080 
—lIoDCA—2CqDqe — I OXGASXZ— 2X25» 36===-900=1 800 
. 15BAq+3BACD—1c<DCA—2CqDq 540--1080—9g90—1 800 
1 AG === 540 —10DCA = 9goo 45 
WACD == tos — 2CqDq= 1800 —24 
1620 I 80 
— 2700 = 90 
—1 089 


m— —— no——_— 


CHAP. V. Diviſion of Integral and Rational Species, 

Diviſion of Int. IT divide Integral and Rational Species, conſider the ſix Caſes following ; in all 

& Rat, Species, which, as in Cofſicks, Surds, and other Contra Numbers, like Signs ſhall 
give + and unlike —. And where Integers are adjoined, divide thein as Inte- 
gers are divided. 

1. Simple, Caſe 1. If any Simple Species be to divide the ſame Simple Species, then ſet in 
the Quotient an Unit ; but if Integers be annexcd to the given Spectes, divide In- 
tegers by Integers, as if there were no Species. 

Examples, As to divide Aby A, orBbyB, the Quotients ſhall be 1. But 6A divided by 
2A, ſhallgive 3 in the Quotient. And 8B by —2B, ſhall give —4B. 


Dividend Dividend A 
Diviſor A A 1 Quotient, or thus Diviſor _ 1A Quotient. 
Dividend Dividend B 
Diviſor p) B {| 1 Quotient, or thus Diviſer _ ('B Quotient. 
Dividend 6A Dividend 8B t 
* 3 — + 7 . wes oY O 1 - 
bibife 5 33A Quotient Divifer =( 4B Quotient 


2. hes Spr- Caſe 2. If the Simple Species of the Diviſor be figurate in the Dividend ; then 

ar ; vga place the Diviſor in the Quotient with ſuch a Note of Abatement in the Power of 

Dividend. the Speczes, as the Index of the Diviſor being ſubſtrated trom the Index of the 
Dividend will leave. 

Examples. As if Aq be divided by A, the Quotient ſhall be A only ; becauſe A being the 
Root, whoſe Index : taken from 2, the Index of Aq, the Square leaves 1 the In- 


dex of the Root. 


Dividend Aq Dividend 4Ac 
\ Quotient. Es —— {| 2A tient. 
Diviſor A (a wy ms A 
Indices 2—1=1 Indices 3—1==2 


Dividend AqEq Dividend Aqqc ; 
- Diviſor AL Diviſor Kaq AC Quotient. 
Indices 2—1=1 Indices 7—4.==3 
2 Simple S'-- Caſe 3.-If the Simple Species of the Diviſor be ſpecified in the Dividend, then 
_ ; | bw aiter the Spccies of like Form are cancelled or ſubſtracted, the one from the other, 
the -* 1-5 of let the Relidue be ſet in the Quotient. BE 
Examples, As if BA be divided by A, the Species A being in both, only B is placed in the 
Quotient. So 10AE divided by 5A, makes the Quotient 2E. Other Examples of 
like fort are ſet with them as tolloweth. 


Dividends BA E 10AE / BAÞA 


AE Quotient. 


(B+: Quotients. 


Diviſors A SA A 
Dividends BA-BE BA-FBE | 

. ef xevatell Foot E ; 
Diviſors n A - (a+ Ouotients 


Caſe 


© 


l 
l 


4 of > Re \ / 1 5 2 - 4% ! #2 2 : H ” 
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»* fo -L4 WES. £ M ! "I RR ©: 6 ah 
Caſe 4 If the Species of both Liridend and Divitor be Compound, then as be- 4: Compound 
fore in the third Caje, ſubijtract Ike Specres ; and for every two of the remaining 2% 
Spectes 1a the Pividend, from which Subtraction is made, let one be ſet in the Quo- 
tient. 
wWiGe NA P77 þ\-x 53 * AY 2 SO «4 | 
 Asto ue ag gg es b; AF; ſub!tracting A--E from the Dividend, there Examztes. 
15 left only B—B, for which B only is pat in the Quotient. See further in the fol- 
lowing Examples. 
Dividends BA—BE/, BAJLCA + 
654 woes See” ax he [-UOHCNES, 
Dtiviſors A—E 3 B4I-C "9 
Dividend BA—BE—CA+-CE A—F 
Dzviſor B—C 
Caſe 5: It the Species be Heterogencal, then place the Diviſor under the Divi- 5. Ht:rozemezl. 
dend in torm ot a Fraction. 


| _ : | 0 
As to divide B by A, being ſet thus T tney are left as not otherwiſe divida- Examples 


Oruotient. 
UOFEN 


ble. The Examples following are of like ſort. 


Dividends —BC/ Bo —BC/BO B+C/B4C _ 
Dzviſors E E NN uh As (== Quotients, 


Caſe 6. It the Species given to be divided be mixt, then accordingly let their 6. ir: 
Divition be by mixture of the Caſes under which they tall. ; 

As to divide BAc by Aq, by the ſecond Caſe, Aq dividing Ac, ſhall give A in Examples 
the Quotient ; and becauſe B hath nothing ſubſtrafted from him, he ſhall be ſet in : 
the Quotient by the third Caſe. 


So BA—BE divided by A, maketh the Quotient B— — ; thats, by thethird 


Caſe is B left for the Quotient, and by the fifth Caſe = becauſe they are Hetero- 


geneals. 
Dividends BAC BA—BE ( BE 
—— | ————( B- — Quotients. 
Diodfies An A 3 


The Quotient of every Diviſion in Species multiplied by the Diviſor, returning Proof of Dizi- 
the Dividend ; and the Product of every Multiplication in Species divided by fo of Iit. and 
one of the Faftors, giving the other in the Quotient, is a ſufficient Teſtimo. *#*- 57% 
ny, that the proof of either is reciprocally by each other. | 

Likewiſe by ſuppoſing the Speczes to be divided Abſolute Numbers, and divid- 
ing them as ſuch, the Quotient of this Diviſion will be the Value of the Species in 
the Quotient of their Diviſion, if the Work be right. 

As in the laſt Example z Suppoſe A 6, B2, E 4, then ſhall BA be 12, and BE 
be $, and the Dividend 12—3 to be divided by 6 ; ſo ſhall the Quotient be 2—£-, 

BE 
agreeing with B— _ 
Suppoſing A=6. B=2, E-=4. Then fhall 
BABE = 2x6—2x4 = 13-8 .  - 
ma a— = 2——=PB— S 
TB =2=:-> A 


> —— 


CHAP. VI. RednFio of Frafted and Rational Species. 


Ntegral and Rational Species diſcuſſed, the next that ſhew themſelves are their Reduttion of 
| Fractions. Theſe in the firſt Chapter of Species, were divided and ſubdivided Pig and Rat. 
into ſeveral ſorts, and ſo need no farther Deſcription here z wherefore I proceed *: 


to RedudFi0n, . ; : | 
Fracted and Rational Species are to be reduced either into their leaſt Terms, 


or into like Denominators when they will admit thereof. : 
The firſt ſort is called Ablreviation, as in Common Fractions and if the Num- x, 114- leaf 


bers be commenſurablc in Single Fractions, or the Species in Dual, or both mr Terins. 
"Crs 


344 


Exampl-5: 


To one Denomi- 


nator, 


I. Simple. 


Example. 


2. Dual. 


Examples. 


g. Plural, 


Examples. 


_ the common Denominator. $0 are the new FraQtions ET and ut ms 


Reduttion of Frafted and Rational Species. Lib.IlT.Par.YI. 


bers and Species in Plural FraQtions, or either of them: than dividing them by 
the Common Diviſor, they will be brought to their leaſt Terms. 

AS A will be reduced to 4 A, by the Common Diviſor 2 ; and 5 B, by the 
Common Diviſor 3, will be reduced to + B. 


BA A _ BCD 
—= will be Pte : £ b 
And Ic vill be reduced to G by the Common Divifor B, And SOA the 
| C 
Common Diviſor BD will be reduced to " 
BA , DE : 
And Ho + os will be reduced in Numbers to — w_ == and in Species 


to 22+: by the Common Diviſors B and D. 


Albreviated. | 
Simple Fracted Species :) A (24 3) £B (». | 
Plain ) 


F 


S£FDual Fracted Species p) = (Z BD Ya (5 


©E3 BDA\A 
= 6BA , DE /3A , E |: 
= CP1 ted Spec — | 4 | 
S Plural Fracted Species 2 BD ET 5c IC P= | 
The ſecond ſort of Reduction of Fracted and Rational Species, to bring different 
Denominators into one comprehendeth, 
Firſt, To reduce ſimple Fracted Species, in which proceed with the Numbers, 
as in Common Fractions, without altering the Species. 


Andſo+A, and + B, ſhall be reduced to =. 
8A 9B 
2AN 2B 
3 4 


21y, To reduce Dual Fracted Species into like Denominators, multiply the 
Numbers as Common Frattions, and the Species as Species. 


And ſo - and - ſhall be reduced to LES 
And = and - ſhall be reduced to = —_ D | 
AD BE 8BA oBD 
AY Þ 2B, / 3B 
E D 3D AA 
FD 12DA 


3ly, To reduce Plural F racted Species into one Denomination, is alike to the Re- 
duCtion of Dual, mutatis mutandis. And if in either of theſe the Denominations 
given are Commenſurable, reduce them to their leaſt Terms. 

As to reduce = and — 
D into C—E, and Binto AB, the new Numerators are gotten, andD into B is 


into one Denomination, multiplying alternately 


'B BD ' 
But if BM and = be given to be reduced to one Denomination ; then b 
| CA _” a nation ; then be- 


cauſe their Denominators are commenſurable by A, they are firſt reduced to 
their leaſt Terms C and D, and then multiplied alternately as before. 


_BA+Bq _DC—DE_ BD RC 
A+B C—E 8 £0. Ac 
D B CA DA DCA DCA 
BD D C 
DCA 


4ly, 
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4ly, To reduce many proper Fractions of Species into one Denomination. - is like , Many | 
the Method uſed in vulgar Fraftions, by multiplying the Denominators one into breffiou. yy 
another for the common Denominator ; and every frattion's Numerztor into the 
other Denominators except his own. | — SY 
RE ad ds :.'. _., BAH , CDH, EDA... 
And fo — and=-- and = reduced to one Denomination, are === & ==? EDA Exam;le.- 
D&B. Co TT 
5/y, To reduce Frattions of Fractions, is to multiply after the manner of Spe- g. Frattions of 


cies, Numerator by Numerator, and Denominator by Denominator. Fraftions, 
As > of reduced, ſhall be BS by multiplying BintoE, and D into A. a 
; And - of I reduced, ſhall be —_ by multiplying A into 3Aq,and C into 2B. 


. 6ly, To reduce Integral Species and Fradted, into improper FraQtions, multiply 6. Mixt into 
the Integral Sperics by the Lenominator of the Fraction, and to the Product add 779" 


the Numerator. ' 
- RPO: HET” 7 fe + WE; kg: | 
As B- and Dz reduced into umproper Fractions, ſhall be i Ba and =_ — Examples. 
by multiplying B into D in the one, and D into A in the other, and adj Ini f 
the Produds C, with the Sign of Addition þ+, _ 0" RE 
- ARFD C4 nn. B3=CS4-R . a 
So B—-C - reduced, ſhall be : &L as improper Fra&ion. 


. *ly, .To.reduce improper Fracted Species back into Integers,. or.an Integral and ,, —_ _ 
Fracted Species, divide the Numerator by the Denominator after the _— of "h A” n 
Species. | 

BBDAAC 5.7. EEE Eo, wh | h 
As 5 divided by D, makes the Quotient B an Integral Speczes, and the re- Example. 


maining C is ſet over D asa Fraction thus, 72 ; 


. By, To reducean Integral Species into ſome deſired Denomination, multiply 8. Species turn. 
the whole Species by the given Denominator : And any whole Species may be ſer £479 a Denonj. . 
2s a Fraction, by placing 1 under the Speces, | nation deſired. 


As if B bedelired as a Fraction, _ Denominator ſhall be A, then is B to "RY 
be multiplied into A, and ſet thus = | 


So B-EGC intoD, ſhall be X+CD 


= « Integer ſet as 4 
: Fratbion. 


And B, or B-þC ſet as Fractions, ſhall be = and B+C 7 


we IN. . I s | Ng Nye , . 
, Hence it appeareth, that as by this laſt-mentioned ReduQion, whole Species may 
be ſet as Fractions : So by the firſt ſort of Reduction may ſome frated Species be Sone Fraftions 


turned into Integral, being abbreviated into their leaſt Terms. ' by Abbreviation 
BA CE ns | ; | brought to Ins 
. AS OY may be abbreviated into A the Integer. | begers. 
OS... 3Aq,, A | 
And IT into 2A. And Iz into — | 


Reduction of Fracted and Rational Species, as._well as other ReduQions, Nay proof of Re- 
clearly be diſcerned to prove one part thereof, by the other part reciprocal there- dufimſFra8. 
t9. _ And beſides by ſuppoſing the Fraced Species abſolute Numbers or common 1d Ra, Spe- 
Fractions, every Part of Reduction may be proved with ſufficient Demonſtration. ©: 
 Asin the laſt Example, if A be ſuppoſed 3, then ſhall 6A be 18, and Aq ſhall 

be 9, and 3Aq 47 3 which abbreviated or divided by 18, ſhall be 1+ equal to 

A 


_- 


2 


j 


Suppoſing AZ3. Then ſhall 


3Aq=3 x 363=29(, A 
6A =6x3 ===8\*" 2 


Trtt CHAP. 
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CHAP. VII. Addition of FraFted and Rational Spectes. 


Addition of HE ſeveral Caſes and Varieties in Addition of Common Frattions, Book x. 

Fraft.ans Rat. F Part 2. Chap. 3. might here be run over again : But three Caſes contain ſuf- 

SPectes. ficient for the Addition of FratFed and Rational Species, all the reſt differing mate- 
rially only in Examples. 2 EEE 47 

x. Like Denomi- Caſe 1. If the Fraftions to be added be without Numbers annexed, and of the 

n2tors without {me Denomination ; then add the Numerators as Species are added, that is, by 

Fs. conjoining them with the Signs proper thereto, if the Numerators be unlike; or 
if alike, by adding the Number of them together, their Signs alſo being alike ; 
but when unlike, take their aan 5" ſubſcribe the common Denominator. 


__ by joining B to A, becauſe they are - 


Examples. As to add 8 __ the Total ſhall be 
Heterogeneal by the Sign of Addition. 

But = added to = ſhall make the Sum _ : becauſe both Numerators are Homo- 

geneal, they are added as Integral Species. 


So Z the Integer added to the FraQtion — makes the Total Z- or BE 2 


And 3 added to m_ , makes the Sum _ , becauſe the Signs are contrary ; 


when —D istaken from +3D, theRemain is 4-2D. 
Other Examples. 


Addenas. Total. Fg Pere 
BA CD BACD ALLE , D-C A+E+D—C 
— and — added ut P_— þ — 1 
ZE and a ded, are = g_ = 


2. Vilike Diio- Caſe 2, If the Fractions to be added be without Numbers, and of different De- 
gp —_ nominations, then firſt reduce them as fracted Species are reduced, and afterwards 
out Numo5. add their Numerators as before. | 

BA 


B B . BC FR 
Examples, As 1 added to - makes, firſt by Reduction IE and and then joined by 


AC 
. BC+BA B D BA-Dg 
th A ——— _ u_= anmannm—_—_—_— 
the Signof Addition No So 5; added to x make the Total _ 
The former Example. The latter Example. 
BC BA | BA. 
BY ID — BADq_ 
D A. DA 
DA 
LB | 

Likewiſe 5 the proper FraCtion added to Dn the improper Fraftion, makes 

the To FEIERTSD.. 
BD 
Other Examples. 

 Addends. | Total, Addends. Total. 
_ BA ., C&D BqA--CDq_ AB += INS 

DE ' BE  BDE E F --- EB 

Thus, _ Thus, 
BqA CDq AB-Bq DE—CE 
BA CD + 
E)DE BE 
WS i 3 D 
—BDE"”* 


Addends. 


Chap. VI. Addition of Frafted and Rational Species. 347 
Addends. | SEES = 
B{-C , DE-þ __ BA+CA—BC—Cq+bDcE+Dq-ADEEA 
Debi "AG © DAg+Aq—Dqc—AC. "== 
Caſe 3. If the Fraftions have Numbers annexed to them, then order the Num- Fa With Nam- 


bers as common Fractions, and the Species as Species. 1's, 
As to add A to 4A, the Sum ſhall be 3A. 


So 2B and 7A added, make the Total 2B+7zA, or 72 . Examples. 
Other Examples. 
Addends. Total. | | | 
+ 44.2 TL B | a> 3B — SBA+9BD 
p I2 3D 42A 12DA 
Thus, LOOT Thus, 
8A 9B | 8BA g9BD 
LA V 33 2B NC 3B 
3 + 3D 4A 
I2 s; 12DA, 


Here are fitly to be inſerted ſuch Propoſitions as require to add a Part or Parts 
of a given Number or Magnitude to the ſame Number or Magnitude, or to any 
other of his Parts. In both which the Deſire is thus obtained ; Firſt by the Re- 
duction of Fractions of Fractions get the Part or Parts to be added, and then by 
Addition add them as the Caſe requires. 


Examples of the firſt Sort. [abc OP 
As = of _— added to 3A , maketh the Total 9 #3 on 
And + of 52D added to Ent = maketh the Total Mos dag 
E E 5E 
For in the firſt of theſe = of = is found by Reduction to be 22, which added 
I 
to 3A as Common Fractions are added, make the Total as above. 
5 
And in the latter Example + of = Dn is found by Reduction to be HD . 
5 
which by Addition to 22 - makes the Total as before. 
| gA 21A +7D 
3A 3A 6A 6A+2D 15A-F5D 
ms” 7 * JA, 3A 3A+D G6A+2D, 3A+D 
5 10 5 | = - E 
IO i 2 5E _ 
AS 
10 
Examples of the ſecond Sort. = s _ 
. 4 
As: of 5B added to + of 5B, makes the Total _ . , = Parts 
| 25A—20 


And = and + of ; ond . added, make the Total Es 
For in the firſt of theſe of 5B is 5 » and 3 of 5Bis =; both which added 


make 0 as before. 
3 


Re —12 . SA—4 _.. 
And in the latter Example 5 of the Data is 52, and - is Y 5 - whieh 


added together make the Total as above: 
| i 


Proof of Addi- 


Subſtraftion of Frafted and Rational Species. Lib.I1T.Pai.VI. 
. 5B ISA—12 25A—20 
| B — | 
x 5B EE. +. JOR 2 ISA—12 | 10A—8 
TT | '6B - of — g . 15A—12 FY 5A—4 
3 5B IS 16 ) 16 S 
——— Ul: WS 
; ; SA—4 16 
, 3  @® The * 
BY the : 8 
C —— 
I 8 


Addition of Fradted and Rational Species is to be proved both by SubſtraQtion, ax 


tion of Fraft. jo the next Chapter, and by converting the Fratted Species into Abſolute Num- 
& Rat. Species. 1s or Common Fractions ; with the Addition whereof the Addition of theſe 


Fracted Species will exaQtly agree. 


As in the laſt Example of the third Caſe above, ſuppoſe A2, B3, D4, then 
ſhall 2B bes, and 3D12. So = is 5 0r 5. And 3B ſhall be 9, and4A8, $o 


= is2. And-+and} added together,make 1? or 14 equal to the Total 9 = 
| 12D; 

| Suppoling A=2, B=3. D==4. Then ſhall 

Cc 38 =9 8BA= 8x3x2= = - 

D=12 f 4A=3 ——_..: 
4 9 DAR SE = gs\ 77 

23 +F+=Y0+ 

if 
GW 


CHA P. VIIL Subſtraftion of Frafted and Rational Species. 


Subftraftion of S in Addition, ſo here, ſufficient for the Subſtra&ion of Frafed and Rational 

Fraf. and Rat. FSpectes, 1s contained under the three Caſes following. The other Caſes men- 

Species. tioned in SubſtraQting of Common Fraftions, Book 1. Part 2. Chap. 4. being more 
occaſional than eſſentially neceſſary. | 

r. Like Drmo- Caſe 1, If the Fraftions to be ſubſtrated be without Numbers annexed, and of 

ninators with= 1;Fe Denomination, then after the manner of Species ſubſtra&t the Numerator of 

out Nambtrs. the Subtrahend from the other Numeratot ſet to the left Hand of the Subtra- 
hend ;; that is, by connexing them with the Sign of Subſtracion, if the Numera- 
tors be unlike and their Signs alike: But if the Numerators be alike, by taking 
the one from the other, or adding with contrary Signs both Numerators as before 
in Coſlicks, and under ſuch Sum or Difference ſubſcribe the Common Denomi- 
nator. 

Examples, As to take = from = , the Remain is conjbining B to D, becauſe they 
are Heterogeneal by the Sign of Subſtration. 


But. © taken from , ſhall leave. remaining - »- becauſe both. Numerators 


are Homogeneal, the one is ſubſtracted from the other as Integral Species. 


' 50 B the proper Fraction taken from 2 the improper FraQtion, the Re- 
main will be Z. | 
D . 2D ; : TE 
And "B taken from FF? leaves remaining => for the Signs being contrary, 


=D ſhall be added to 2D, which makes 3D as before in Coſlicks. 


Other 
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Other Examples. 
—_—_— —— Hind 


ws *— ſubſtracted from ro ſhall leave SY 
Sram, | Remain. 
| — E wbſtradted from = 
Caſe 2. If the JA to be MES... be without Numbers, and of different 2, Unlike De- 


Denominations ; then firſt reduce them as Fracted Species are reduced, and then +» rg 


\ubſtract the = umerator of the Subtrahend from the other as before. 


hr , ſhall hn Role 29 
B 


As from > whtraa” Gy the Redncion makes them A and — = > then by Sub- "OY 


BC BC 
ftraion the Remain i is Fs 
D- —Dg 
d from = jth. 
And from 5 2 hs: re the Remain ſhall be” = A 
The farmer Example. The latter Example. 
AC B BA Dq 


B | DA 
TS Other Examples. | | 
'  Subtrahend, - Remain. Subtrabend. Abnokes 
BA CD__ BqA—CDq Bq AFpCDq  "_ BA 
MK Ma”. BDE BE DE 
» Thus, 
BqA CDq cDq 0 \ 
BA CD ve SHLD — 'cD 7. BA 
E ) DE BE BDE BE —BDE DE 
B D p D 
BDE | BDE 


in which laſt Exam ple IS ;to be noted, that i in the Redu&ion the Cramp Divi- <E$ 
for BE takes away all the Denominator of the Subtrahend.; and ſo nothing being 
left to be brought to the Denominator of the other Number, an Unit is there pla- 
ced and not a Cipher, leſt it ſhould be taken for a Species. After the Reduction 
the Numbers ſtand thus. 


WEE, 1, where becauſe CDq is both Affirmative and Nepitive, i in 


the Numerators they are both t to be clad; and the Remain = abbreviated 


to = becauſe Bq in the Numerator is figurate ; which divided by B, Toe B on- 


ly to A for the Numerator. "To 
. Caſe 3. If the Fractions have Numbers annexed to them, then order the Num- Fa With Num- 
bers as CrOmmen FraQtions, and the Species as Species. ers. 


As from = A take A, and the Remain ſhall be 4A. - _ Smoke. 
But to take - A from - 3A, the Fractions muſt firſt be reduced. to one Denomi- 


nation ; and then from 3A let -? ww be taken, and the Remain will be A or + A. 


2-H 


So 2B taken from 


"IoRe,, _ Or A, 


v uv Other 
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Other Examples. 


Subtrahend. Remain. Subtrahend. Remain. 


pe BD. BIS w—_— 2A. 
I'2 I2 
Thus, Thus, 
_ 83A 9B | 9B 
A P 3B 4 DI OB =jA. 
\ = 7 : ; 
12 LAWN 


I2 


In this place may be fitly inſerted ſuch Propoſitions as require to take a Part or 
Parts of a Number or Magnitude given, from the ſame Number or Magnitude, or 
from any other of his Parts. In both which the Queſited is gotten thus: Firſt 
by Reduction of Fractions of Fractions, get the Part or Parts to be ſubſtraQ- 
ed, and then by SubſtraRion, as the Caſe may require, you will nave the Remain. 


Part of a Num- Example of the firſt Sort. 

ber taken there- : 7B-I-56A - 

from. As to take + and + of G from the ſame, the Remain will be — . For 
8B--64A 


+ and - being together 5, are th which ſubſtracted from the Data, 


leave the Remain as before: 


8 8B-64A 7B—56A 
$| Þ - ,_.B+8 TN 
—= = Wot— B{8A 8B+64A 
FT + T — + "+ l 5C 
I5 15G 7” » 
raw «4 þ Example of the ſecond Sort. 4c 
3055 oli As to take + of 3B--C from + thereof, the Remain is a 
thereof. 
For + of 3BC is B23 - and + is : IS and the former taken from this 
latter, leaves the Remain as aforeſaid: 
oB-3C  12B+4C 3B -- C 
© 48B4-16C 45B+150 
of B&H a git | EE 7 
; of _ ; of R 12B4- 4C 2D 9B+-3C. 
IS 1 ——_— Wy _ 
+ 5 20 
Proof of Sub- Foraſmuch as in the laſt Example here in the third Caſe, and alſo in the laſt Ex- 


+ A 4+, ample of the ſecond Caſe above, the Numbers from which the SubſtraQion is 
Species, * made, are the Totals of their Additions in the former Chapter ; and the Sub- 
trahends in both, are one of the Addends there : It is enough to ſhew the Reci- 
procal Proof of Addition by SubſtraQtion, and SubitraQtion by Addition in theſe 

Fracted Spectes. 
Subſtraftion alſo, as Addition before, may be proved by ſuppoſing the Species to 


be Numbers Abſolute ; becauſe after Subſtration made with them, the Remain . 


will be equally valuable with the Fracted Species remaining, 

As in the laſt mentioned Example, if A be ſuppoſed 2, and B 3, then ſhall 8A- 
be 16, and B 27, And 8A-F8ÞB, that is 16-27, ſhall be 43 ; which divided by 
12, ſhall be 32: Fromwhich 3B taken which is 2, the Remain is +, that is 8A 
to be divided by 12, or 3A, as the Species above ſhewed. 

Suppoling A=2., B==3. Then ſhall 
SA=16 Subtrahend. Remain. 


43 3 —y 2 a—_  __ 
 — | ans conan | 


oo, ONO OO IE 
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16 Or thus, 16 4-27 — 27 =16 | 
_ C00 
mo 8A-JoB 3 
43 9s eo 1 & ww , T 4 "= —8A 
[ 3 1 5G 
OS 12 12 


th. 


__—_ 


CHA P. IX. Multiplication of Frafted and Rational Species. 
PECIES Frafted and Rational, mixed with Integral Species, or purely Balipicatione 
Fracted, are niwltiplied as Common Fractions, Book 1. Part 2. Chap. 5. by og cn 
comparing the Heterologal Terms, and multiplying the Homologal. And there- 
fore but two Caſes are neceſſary, in both which the Signs are to be ordered as in 


Coſlical Fractions. 
Caſe 1. Tf the Heterologal Terms need no Reduction, then multiply Numerator 1. Heterologe; 


by Numerator, and Denominator by Denominator, Numbers as Numbers, and /--moy rot ved 
Specres aS Species. 
— | Examples. 


As D multiplied into < makes the Product — — 
And - =_ — multiplied by _ makes the Produ& 2 46 


So Z yy Integral Species multiplied by the Fracio 0 makes the Product — 


where I ſet or ſuppoſe an Unit for the Denominator to Z, as ifit were a NF... 
Other Examples. 


HMads. Mys, Produtts, Mids. Mes. Produtts. 
A £4 _ £aq B » PA — WA.: 
B C BC | 6 
Tp 3BA 2B+C , 3A+O __ 6BA+3CA+2BO+CO. 
a = - Dt F DP—EP 


Caſe 2. If the Heterologal Terms need ReduQion, then reduce them according 2: 2. Hiterologat 
to the Nature of the Fraftion, Numbers as Nunibers, and Species as Species z And Terms reducible. 
after ReduQtion into their leaſt Terms, multiply the Homologal Terms as before. 


AS = multiplied into - produceth = becauſe A in the Numerator of tlie one, Examples, 


and i of the on being = are both ſet aſide. 
And - _ - multiplied by - _ — produceth = 75D © the Heterologal B in both Fractions 


being ate in the Prada” 
So B the Integral Species multiplied into the Fraction = makes the Produt A; 


for A is equal to = . 
| RET: Other Examples, 
Mas. Mrs. Redutions. Produts. 
aC ,, C _ BAC  C __ BACHCq 
" #0 5... 


BA DE __ ABA FI0 
X 
RE | CA = Fae * = 
R x ; 
#. .£ 
2B 2)2B 1BA 


r3 ; | Hence 
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Heterolog.Terms Hence as in Multiplication of Common FraQtions, if the Heterologal Terms 


equal. either way are equal, the other Terms ſhall ſtand for the Product. And if they 
| are alike both ways, then ſhall the Product be an Unit or equal Fraction. For 
TY cc, S . » . ; . 

I % [: and omitting the Specics to + the Number 3 in both being 


MW a” 

Cor afid pe 2B eo. * 
ERTL ” 3C ” 2B  65CB Po | 

To fnda Paſt Alſo here properly may be inſerted a Propoſition to find a Part or Parts of a 
or Pts f # jen Number or Magnitude, which is no more than to multiply the ſame-by the 


, that is 1. 


_ Part or Parts, after the manner of Frattions. 
Examples of both Sorts. 
| ; .. 9 
Examples, As to know what 3-of 3B is, the Product ſhews it _ 
4 


Andif:iand {of BE be demanded, the Multiplication produceth Le, 
for Anſwer. For -- and -- added, make -?,, which multiplying the Data, makes 
the Produtt as l2ſt above-mentioned. 

Proof of Multi- Adultiplication of Fratted and Rational Species is to be proved, both by Diviſion as 

plication of in the next Chapter ; and by turning the Fracted Specres into Common Fractions 

Fraft.and Rat. gr Abſolute Numbers, with the Multiplication whereof will agree the Multipl- 

__—_ cation of theſe Fracted Species. 


OL | 2B 
For ſuppoſe in the Example above-mentioned (where _ = produce 


i 2BC | | 11 2B | C 
y | =) B be 2, andC 3, then ſhall 2Bbe 4, and 3Cg, So will 3G be 4 and - 


| 'q | will be +, and the Produdt by Abbreviation 2. aS is the Value of the Produt — 
| q | by that Suppoſition. , 


Suppoſing B =2. C=3;, Then ſhall 
2B=4 3C= 9 __ 2BC=2x2x3__ _ BIEN 


3C=9 $B=10 "$5CB= $x3x2 


CHAP. X, Diviſion of Frafted and Rational Species. 


Divifon of CO OMtrary to Multiplication Species Fratted and Rational, Pure or Mixt with 
| Fraft. and Rat: Integral Species, are divided by comparing the Homologal Terms, and mul- 
F Species; tiplying the Heterologal as in Common FraQtions, Book 1. Part 2. Chap. 6.. And 


ſo but two Caſes are here neceſſary, and in both of them the Signs are to be or- 
dered as in Coſlical Fractions, | | :” 
3. Homologal Caſe 1. When the Homologal Terms cannot be reduced lower, then multiply 
Terms not redu- the Numerator of the Dividend by the Denominator of the Diviſor, to produce 
ible, the Numerator of the Quotient : And the Denominator of the Dividend by the 
Numerator of the Diviſor, to produce the Denominator of the Quotient ; Num- 
bers as Numbers, and Species as Species. 


Ss i... b-—: . BA 
[ —— b Nour I — 
Examples. AS 5 divided by 4 gives in the Quotient De 


| | 9 5 divided by = ”_ " the Quotient Sh 
li\f 2 So 5 divided by the Integral Species B, makes the Quotient _ R 


Suppoling or ſetting an Unit for Denominator to B. 
| X Other Examples. 


| Diviſors, Dividends, Quotients, | Diviſors, Divuigends. Qudtients, 
2 Bc Ec_ EcC A. BC BCD 
C A BcA D i A 
DA B BC 3B 5 4AC 


TJ) © oi 3 *" Jt Caſe 


1 1- x ————s 
3% TO NP IOITE 
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Caſe 2, When the Homologal Terms may be reduced, then, according to the 2: #omologa! 
Tracti d h Numb Numb d . . . , Terms reducibe. 
Nature of the Fractions, reduce them, Numbers as Numbers, and Species as Species - 
And after ReduQion into their leaſt Terms, multiply the Heterologal Terms as 


before. 
As - dividing —giveth in the Quotient F becauſe C the Denominator of E**Ple:. 


pl 


both the given Fractions is ſet aiide as uſeleſs. 


And 3x divided by br... brings in the Quotient 44D 
15G 11D 


roo? the Homologal B in 


both being underſtood as cancelled. . 
So BC the Integral Species divided by TX makes the Quotient CA. 


Other Examples. 
Diviſors. Dividends. Redudions, Quotients, 
B GC 


BAN CA___ A)BANCA E 


I 
KH 
| B I 
) A AS aEC 
=) © —D@) x (T 
©. 


T .. 
C 2): # G6 
*: "0 


Hence, as in Diviſion of Common FraQtions, if the Homologal Terms be either Homoloe Tims 
way equal, the other Terms ſhall be taken for the Quotient : And if they are a- equa. galTrrn 
like both ways, the Quotient ſhall be an Unit or equal Fraction. * 


for - -) DD the Number 2 beitig "” alide with the Species B, becauſe a- Example. 
like in both Diviſor and Dividend. And = = = becauſe 3D in both 
3 2 
Denominators are equal, the other Species make up the Quotient. 
2B \2B DF , 
And D -D (: is the Quotient, the Terms and Species in both Numeratots 


and Denominators being alike. 
Sometimes it 1s the eaſieſt way to reduce the Numbers given, part before Divi- B# ſometime to 
ſion and part after ; which happens if one or both be fi gurate. reduce the Data, 


en ZA BAC "0 part before and 
As in dividing _ by CT and 22G by 75 In the firſt Quotient ay is re- Hom 56 mm 
E eSz 
duced to > , and the other WW to B— . Ty 
Dirziſors, Dividends. Reduttions. Nrotients Reduced, 
A) l—_ ER HE 
C/ BE CT = 2 (5+ 
I B 
C\BAC-+Cq __ E) CBAC+0q/BA-C/ © 
5] AD DD/ a> kk a ML 
To find a Num- 


Here may be inſerted a Propoſition, to find .the principal Number or Magni- 1 | 
tude, if any of his Parts be given ; which is done by dividing the ſame Number tif oY 
or Magnitude by the Part or Parts, after the manner of Fractions. 

Examples of both Sorts. | Examples. 


As to know what is the principal Number whereof B is the £4 ? 
EXELL Anſwer, 


354 F iouration of Rational Species. Lib. II. Par.YI, 
£2 5B 
Anſwer, —- * 


4 
And if 2 be 2. of another Number which is deſired, it will be found to be 


8 | . 
PT42 For by dividing B by +, and w__ 2 by 2, their Quotients are as 


before. 
Proof of Divi- Seeing the Quotients of theſe Diviſions multiplied by their Diviſors will return 
fon of Fraft. the Dividends, and the Dividends in both the Examples above are the ProduQts of 
& Ret. 3c. teir Multiplications in the former Chapter, it is ſufficient to ſhew the Alternate 
Proof of Multiplication by Diviſion, and Divifion by Multiplication in theſe 
Fracted Specres. ET 
Diviſion alſo, as Multiplication before, may be proved by ſuppoſing the Species 
to be Numbers Abſolute : For after Diviſion made thereby, the Quotient will be 
equally valuable with the Quotient of the divided Fractions. 
As inthe Example above, ſuppoſing A 2. B3. C4. Ds. then will theDiviſor 


C 2 AC+Cq : > ZX2X4-+4X4. 
73 be 4; and the Dividend ID be 22. or +, that is — = and the 


Quotient of that Diviſion 5 Integers equal to p- that is 32. 


Suppoſing A=2. B=3. C==4 D=5. Then ſhall 
I 


2416 + 
C = 4 \BAC+Cqq=4o/7.C __. 4) 4 N49/ 10 
OED ay open or ES oe Fo —(s 
D=5x D==ro\'4 5) 5 10\'2 
5 2 


CHAP. XI. Figuration of Rational Species. 


Figurate Ratid» OW to add, ſubſtrat, multiply and divide whole and broken Species, as 

nal Species pro- well Plain as Figurate, or Rational, intermixt one with another, is already 

_ diſpatcht in the foregoing Chapters; wherein becauſe the Coſlical or Ratjonal 
Species are ſubject to like Orders and DireQtons, and receive like Reſolutions with 
plain Specics, little need be added here ſave ſomething of their Figuration. 

Commun Way, Touching the ProduQtion of Rational Species, as others before them, ſo they 
are produced by Multiplication : For any Species multiplied into it ſelf, produceth 
the Square; and that multiplied by the Root, produceth the Cube, &c. And 
whether the Root be Simple or Compound, or if one Power be multiplied by a- 
nother ; by Addition of their Indices, the due Index of the Product is had, as 
was touched in their Multiplication before, and fully ſeen in Coſlicks in the 4th Part 
of this Book, and Figural Numbers in the ſecond Part of the ſecond Book. 


Examples 
Of Simple Rational Species produced. 


Examples. EN A Aq Ac = c F*y = multiplied. 
aq Ac Aqgg 6Acq pens Accc 
"7" ; 0 : bs 3 -Þ added. 
E- eo © T_T 


: m—_— R 


Examples 


. EE 
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Examples 
Of Compound Rational Species produced. 
/ A +E y 2A +3E 
A - —+E 2A -+3E 
Aq-+AE 4Aq+6AE 
___ AE-fEq ___ 6AE-+gEq 
q Aq+þ2AE+Eq q 4Aq+12AE-gEq 
| _ A-FE EY 2A-+3E 
| Ac+2AqE+AEq 8Ac+24Agf+8AEq 
j a nl Hong ec _—— TOS 
c Ac+3AqE+3AEq+Ec c 8Ac-+36AqE+54AEq+27Ec: 
GC; VC — 
/ AE y A +B+C 
A—E A +BTC 
Aq-AE Ag+BACA 
-AE+Eq BA+Bq+BC _ 
q Aq-2AEFEq CA+BC4-Cq. 
A—E qQ Aq+2BATBqÞ2CA+2BC-Cq. 


Ac—2AqE 4AEq 
_ — AqE+2AEq—Ec 
c Ac—3AqtE+3AEq—Ec 


' Belides this ordinary way of Production, the Power of any Binomial Species Power of a Bi- 
may ſpeedily be had, thus : Set down all the Parodical Degrees of both Species 99mia! otherwiſe 
under the Power to the Root, and then place the higheſt Powers of each in op- hy 
poſition, and let the reſt be coupled contrary, the higheſt of one ſort to the 

loweſt of the other, and to them prefix the Numbers proper to the Power to be 


produced, mentioned in the Table for ExtraQtion of Roots, Book 2. Part 2. Chap. 


3. which ſaid Numbers are ſometime called Uncie. Unciz what. 
| As if the 7th Power of A+E (that is the ſecand Surſolid) be ſought. Example. 
| Parodical Degrees, | Rightly placed mith the Uncie: 
| A E Aqqc Aqqc 

Aq __ HY Acc E 7ACcE 
| Ac Ec Aqc Eq 21 AqcEq 

Aqq £qq Aqq Ec 35AqqEc 

Aqc Eqc Ac  Eqq 35AcEqq 

Acc Ecc Fig _- 21 AqEqc 

CC TAEcc 
Aqqc Eqqc Eqqc Eqqc 


The Parodical Degrees with the Uncie to the 1cth Power, ſtand as in the Ta- 
ble following, which may be enlarged at pleaſure. 


3 04 4 5 6 7 8 9 IO A Table of the 
""Aaace- | org on 
: ACCC gres, with the 
Ap Aqqc —_— gAqccE ſes Unciz to the 
Aqc nACCE 4] 36AqqcEq 45AqCCEq | 1oth Power. 
ac | 244d | $AqqE 6AqcE |; AqcEq 28ACCEq | 2 accke | 1 22Aqqctc 
A 4AcE I;AqqEq s6AqcEc 4 210AccEqq 


J | p 
3AqQE roAcEq 35AqqEz | I26Aqc 
2AE| 554 6AqEq roAqtc 20ACEC 35AcEqq | T7oAqqEqq ood ag 252AqcEqc 
1s A 15AqEqq Aafac : $9ACE qc 210AqqEcc 
F Eqq gs 6AEqc ge” 06. 28AqEcc by yrs I2oAcEqqc 
Eqc | Eec 7AECC 84Eqqc 35AqEqqc 45 Hare 
| | ; INF Eqcc SAEgce 10AEccc 


Eccc 
By. this Table we have a farther Demonſtration of the Truth of that Theorem Theorem of Eu- 
of Euclid touching the Square; and the other of Ramus touching the Cube, men- clid demonſtra- 
tioned before, Book 2. Part 2. Chap.2 , Sed.s, 7. ted. 


tt) > 


Eqqcc 


As 
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As in producing the Square and Cube of 845 ; firſt A ſhall be ſet for 8, and 
F for 4; then $4 ſhall be A, and 5 ſhallbeE; the reſt of the Work, with the 
Species annexed, follow. 


C Cube. 
Equare. | i 
8] $45 CT ES 
| 6 1 3.3 AC 
| 5 | 4 np "75 |8 ($008 
| | 6 Eq Tonmmun, 3 | 84 3AEq _— 
Tolls | lag 0 
Vs, O+ | ' AC 
| 64 4 ; "hb Gnomon: pe oy ] 3AqE 
| 63 | oo _3AEqF Gnomon, 
4) 5 adi. - 125 i Ec \ 
| 603 354 -133- | 


What tie Diz> The two extream Powers of every kind in this Table, are ſometime called 
gonals, Comple Djagonal;, and the intermediate Species Complements. The Numbers or Uncie 
44mg | 4 affixed, ſhew the number of Complements to be taken in the Conſtitution of the 
& Power; and all the Complements with the leſſer Power make up the Gnomon. 

Mr.Oughtred's Mr. Oughtred in the 17th Chapter of his Clavis, makes farther inſpe&ion into 
Obſervations 8 the Table, and obſerves : 

rhe Tabiee ries 1+ T hat all the Species of the Powers of a Binomial Root are Affirmative, and 
Arnaticl end thoſe Parts ſimply-taken without Unity, are in continual Proportion : But all the 
what Nezatize, Species of the Powers of a Relidual Root, are alternately Negative. 


&c. As Powers, Binomial, Parts. Ratio, 


11 Bt: A FAEEg >" G . 6 _ 
xample in Bi- q - JORY {> SE X01 
— SY gn K+ p00 
A 4 E J: Ac+AgqE+AEq+Ec . . =<E (14 I2 Tm EX » 
. Sar 0 


o \ 3 + '} 1-12 +: oak © 

L Aqq+AcE+Aqtq+AEc+Eqq .. I... $47: 
QQ {374 54 « 3C- . 26 + 88 + =(1; (14, Se. 
Powers, Reſidual. Parts, 


Examples in Q- Aq —2AE -þFq. 
_ C: c A—E 2 is Ac —3AqE-+3AEq—Ec. 
QQ- —To 
C. 


2. Difference of 2* That the difference of the Names of every Binomial or Reſidual, is the Ho- 
Names, what, Mogenieal Power of the Difference of the Names of the Root. 


þ X 
Exampl-. TX Ac+3AEq—3AqFE-Ec, or Ac+3AEq—3Agef—£Ec, is the Cube 
ol A—E. 
3- Diferenceof 3. That the Difference of the Squares of the Names of every Binomial or 
Squares, &&. Relidual, is the Homogeneal Power of the difference of the Squares of the Names 
wot. of the Root. 


* | 

Exampl. Scilicet, Q;: Ac+3AEq—Q:3Aqrt+Ec, is C:Aq—Eq. 
4. Species ag- 4. That if the Specres aggregate in Names alternately be Affirmative and Ne- 
erzare mm gative, the Sum of the Squares of the Names is the Homogeneal Power of the 
ants, Kc- Sum of the Squares of the Names of the Root. 

| * 
Example. Scilicet, Q:Ac—3AFq+ Q:3AgqE—Ec, is C:Aq+Eq. 
$. Jetermediate- 5- That all the intermediate Species of every Order, are alſo Powers of the 
Species, Powers mean Proportionals between A andE. 


- drntarny 3 Scilicet, between Ac and Ec, there are two mean Proportionals AqE and 
: | AEq, which are alſo Cubes of M and N, (the four continual Proportio- 
nals being A.M.N.E): Wherefore A.y/cAqE.vcAEq-E. are continual 
Froportionals. For AqQE=AMN=Mc. And AEq=MNE=Nc. 
Invention of And hence ariſcth the Invention of any mean Proportionals between A and E; 
Means aniſe of which further is to be ſeen in the next Book. As if five mean Proportionals 
ms be ſought, then ſhall the Power be the ſixth Quantity or cc ; the Index whereof 


exceeds 


NES. a ae ET 
DOT RL EIS. 09> Inmoen 
a3 © Rn 
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exceeds by an Unit the Number of the Means ſought, and ſhall be A. /ccAqcE. 
yccAqqEq.yccAcEc.y/ccAqtqq.y/ccAEqcE — 

5. That every mean Specres in every kind is made of the two Powers of the 6. 337 57:4 
Names of the Root, the Indices whereof together, are equal to the Index of the 74 97 4. 
ſame kind ; but the mean Diſtances of the ſame Speczes from their Extreams, 
ſhall be equal to the Indices of the Alternate Factors, and anſwer to them i: the 
Common Angle. 

Scilicet. AqEc in the 5th Power, is made of Aq multiplied into Ec, which Exam ic. 
anſwer in the common Angle ; and is from Aqc the Third, and Egc 
the Second. | 

And hence came the former ſpeedy and eaſy Way of producing the Power of Hence c42:7 che 
any Binomial by the Parodical Degrees. The Example given by Mr. Ougbhtred ® 02 cThor 0) 
there, is in the 5th Power of the Binomial Root A-4yq&, of which the Parodi- 4/5 *" 
cal Degrees may be thus placed with their Indices. ET 


+ RS. I AqC Example, 
Aqq . Ac. Aq + A 5 VqAAqcc 
F yqAXAqc Io @£XAc 
qc 5 Io yqA&cA 
vqA. & . vqkc. Xq 5 A 
I 2 3 4 vqEqc 


This explained in Numbers, taking for the Root A+E, 82 of which the Seg- Explained in 
ments being 80-2 or 8. 2. the Rectangle or X. 1516, the ſquare Root or y/q#, Number, 
is 4. the Numbers that anſwer to the Parodical Degrees, and make up the whole 
Power of 84, viz. 4182119424, are as followeth. 


A .8 vo 4 + AqCc 32768 
Aq .64 XA .16-. 5 Vq&AAgqcc 81920 
Ac .512 vVqeAc .64 . 10 A@AAc 81920 
Aqq.4096 Xq .256 . 10y/qXcAggq 40960 
Aqc.32768 vq EXqc.1024- 5 #XqA 10240 

yqAtgc 1024 

4182119424 
7, That if any Species be multiplied in X, the Magnitude produced ſhall be 7-#*-t prodeced 


the mean Species collateral in the following alternate Order, and the ſame in by "Ip 
X 73 . 


Number from their Extreams. 
As Acx&, is AqqF, which is the firſt from Aqc, and the fourth from Eqc. Examples 
So AcExMK, is AqqEq, which is the ſecond from Acc,and the fourth from Ecc ; 

8. That if any Species be multiplied by A—E or X, the Magnitude produced 8.What the Pro 

ſhall be the Difference between the two Specics next each of the following Order. 47 f A—Ex 
As AcK =Aqq —ACcE. AqEX=AcE—Aqfq. into a Species, 
AEqX=Aqfq—-ATC. EcK =AEc— Eqq. Examples. 

Wherefore if all the Spec:es of every Order be multiplied by X, the Difference 
of the two extream Fow<c 1 ©; the next upper Order will be produced. 

As of Ac+Aqt® +A*:j-{-ic multiplied into X, will be made Aqq—Eqq. 

9. That in the Orders »! 1:nequal Indices (1.c. qc. &c.) the Sum of the two 9- Sun of we- 
extream Powers ; but in the Orders or cq.al Indices, (q. qq. cc. &c.) the Diſfe- 944 4iffverce of 
rence of them, made of AF mult: jlicd into the ſingular Spectes of the leſſer Or- ger any gy 
der precedent, is alternately Affirmative and Negative. OO 

As Ac-Ec, made of Aq—AFZ-+Eq, multiplied into A+E. wn 
Alſo Aqq—Eqq, madeof Ac—AqE-|AEq—Ec, multiplied into A--E. Examples, 
'10. That if the ſame \iagnitude be multiplied into two contrary Magnitudes, 19+ Magnitude 
the Magnitudes made of them ſhall be alſo contrary. " bn contray, 
As Aq-2AE+Eq multiplied into A-E, ſhall be made Ac-3AqE+3AEq-Ec. _ a 
But the ſame multiplied into -A+E, ſhall be made =Ac+3 AqE-3AEquEc. Examples. 

17. That the Vncic or Numbers prefxt to the Species, are numerary Figures : 11. Unciz 
For. allunder A and E are Roots ; all under Aq and Fq are Triangulars; all under * #9 7, 
Acand Ec are Pyramidals ; all under Aqq and Eqq are Triangle-Triangulars ; —— 
all under Aqc and Eqc are Triangle-Pyramidals all under Acc and Ecc are Pyra- 
midal-Pyramidals, &c. | 

12. That if in any Species the number of the negative Sides be unequal, rhat 12; Vnequai 
Species ſhall be Negative. | or ON _—_ 


Yyyy AS 
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As Q:AB—C=Aq+2ABBq—2BC+Cq—2AC. 


C:AJÞB—C=Ac+3AqB4Þ3ABq4-Bc—3BqC+38B0q—Oc—3CAq1. 
3CqA--6A37, 


Liv. HI. Pai YI. 


Examples, 


Root. Square. Cue. 
A—+B—C Aq 2AB AC Bc +—Cc - 
Bq — 2BC 3AqB 3 Bq 
Cq —2CA — 3BqC 3ECq 
3CqA —3CAgq 
—6AB_ - = 


Roots of Ratio- Thus much may ſuffice for the Geneſis. Now for the Analyſis of Rational $jc- 
nal Species ex- cies or Extraction of their Roots, wherein nothing of difficulty occurs, the Ex. 
tratted. traction of Roots in other Numbers being learned, and eſpecially Collicks, be- 
tween which and theſe Rational Species there is great Concinity : For Figurate Se- 
cies Simple, as Simple Collicks, and compound Figurate Species Binomial and Reji- 
DUES SY dual, as compound Coſlicks, have their Roots extratted. Yet Species of a Poly- 
Ho tarp ; nomial Root differ in the pointing or pricking of the Number ; tor whereas in a!} 
Root priched Other ExtraCtions the figural Numbers were pricked according to their Quantj- 
different from ties, in Speczes reſpect is to be had both to the Quantities and ro the Number of 
others. diſtin& Fpeczes in the Root : For the Square that hath three Species in the Roor 
ſhall leave two Magnitudes unprickt between the right-hand Prick and the next, 
and but one Magnitude unprickt between the two next left-hand Pricks. But if 
the Root have four Species in it, then between the Dexter and next Siniſter Prick, 
ſhall three Magnitudes be left unprickt, and 2 between the two next Pricks, and 
but one between that and the uttermoſt Siniſter Prick. Likewiſe in pricking 
Cubes, if the Root conſiſt of three Species, there ſhall be five Magnitudes left un- 
prickt, between the Dexter and next Siniſter Prick,. and between that and the 
utmoſt Siniſter Prick but two: And if the Root have four Species in it, then are 
nine Magnitudes left unprickt between the firſt two right-hand Pricks, five be- 
tween the two next, and two between thoſe next the left-hand, G&c. 

As to extra& the Root of Aq-|2AE-|Eq, becauſe the Root is a Binomial, 
only one Species is left unprickt as others: And the Root of Aq which is A, is 
placed in the Quotient ; this doubled, that is 24, is Diviſor, which gets E in the 
Quotient : Then multiplying the Diviſor thereby, and adjoining the Square of E 
makes the Gnomon to be ſubſtracted. Rk 


| Square Aq+2AE-ÞEq |&+E Root. 
A —_— 


J 
Diviſfor 2A > 
B26 


Examples in the 
Square, 


2AE-+Eq Gnomon. 


But to extra& the Square Root of Aq-2BA4Bq+2CA2BC4-Cgq, becauſe 
the Root is a Polynomial of three Species Aq. Bq. & C9. are the pricked Species. 
And after A+B is gotten in the Quotient, as by the Work above, then 2A-1-2B 
is Diviſor, which gets Cin the Quotient ; and the Diviſor multiplied thereby, 
and the Square of C adjoined, makes the ſecond Gnomon. ,« 


Square Aq2BA+Bq+2CA-2BC-ÞCq'A-B-+C. Root. 
Aq : : ; 


Be Diviſor 2A 
I, B . 
: 2BA|Bq Gnomon. 
Diviſor 2A-2B 
C ; 
| 2CA+-2BC|-Cq Gnomon. 
| Examples is So to extract the Cube Root of Ac+Þ+3AgE+3 AEq-+Ec, the Root being a Bi- 


the Cube, © nomial, the Species unprickt are as others: And the Root of Ac which is A, is 
| placed in the Quotient : This ſquared and tripled is Diviſor, which gets E in the 
| Quotient, whereby the Diviſor multiplied, and the triple of A by the Square of 

© E and the Cubeof E added together, make up the Gnomon to be ſubſtracted. 


Cube 


"7 pu” WITT 


a a 


Chap. XI. Figuration of Rational Species, 359 
Cube Ac++3 AqE-AEq-Ec |A-E Root. 
. tr 


Diviſor 3Aq 3A 
= 
3AqE+-3AEq—Ec Gnomon. 


But to extract the Cube Root of Ac-+3AqB-+j3ABq-Bc4-3CAqi-5 ABC 
3BqC+3ACq4-3BCq-+Cc, becauſe the Root is a Polynomial of three Species; 
according to the Inſtructions atoreſaid, the Number is-pricked : And after A1B 
is gotten in the Quotient, as by the Work of the other Cube laſt mentioned ; then 
A-+B ſquared and tripled, makes the Diviſor 3Aq-+6AB3Bq, whereby C is 
gotten for the Quotient ; this multiplying the Diviſor, and the Square of C by the 
triple of A+B, and added to the Cube of C, makes up the ſecond Gnomon to be 


{ubſtracted. 


Cube, | Root. 


Ac-3AqB+3ABq+Bc+3CAq+6ABC+3BqC+3ACq-3BCqCc|AB4-C 
AC : Mm. 
Diviſor 3Aq 3A ; 
B Bq 2 
Gnomon 3AqB+3ABq+Bc | 
Diviſor 3Aq+6AB-+3Bgq 3A+3B 


Gnomin 3AqC+6 ABC+3BqC+3ACq+3BCq-F Cc 
" Diviſors »/ed in 


Beſides this real Difference in pointing'the Numbers, there is another ſeeming 
Difference in extraftion of the Roots of Rational Speczes arid others in the Diviſor ot attion, bow, 
of all Powers above the Square : For whereas inall other Extractions, the Power _ rom 
next inferior to the given Number, whoſe Root is to be extracted, multiplied 
by the Index- of the given Power, 1s counted the Diviſor 3 As in the Square the 
Root multiplied by 2, the Index of the Square z in the CubE'the Square multi- 
plied by 3, the Index of the Cube; in the ſquared Square the Cube multiplied b 
4, the Index of the ſquared Square, &c. In Species the Diviſor'is uſually reckonec 
to conliſt of all the Parodical Degrees under the Power whoſe Root you are ex- 
tracting, with the Viciz annexed to thoſe Degrees. OUTS! a 

As in the.Square 2A, in the Cube 3Aq and 3A, in the ſquared Square 4Ac and g,mples; 
6Aq and 4A, &c. Nevertheleſs, inquiry for the next Quotient, Figure of Spe= 
cies, is made only by the left-hand Species thereof, which is the ſame with the Di: 
viſor in other Extrattions : And the other Parts of the Diviſor are ſet down, the 
better to dire the Operator to place the Parodical Degrees of the new-gotten 
Quotient, Figure or Species thereby, for Multiplication of them one into anothet 
to make up the Gnomon. 


Square. Cube; Squared Square. 
Aq Ac __ _Aqq _ 
Diviſor | 2A:E [ Divi- F 3Aq:E .- C4ACE 
Eq _— 3A £4 CO; —_= 3 Cage Gn 
Ec 'A Ec 0101 
Eqq 


Thus that moſt curious Analyſt Mr. Oughtred practiſes, not only in all his Re- p,,z;-; of 3 
ſolution of Aﬀected Equations, but even in extraQting the Roots of plain Figural Oughrred. * 
Numbers, to which as more demonſtrative he adjoineth the Speczes, after the 
manner in the two Examples following, of the Square and Cube of 845 ; in which 
latter the firſt Diviſor is 1944, which by the common Way is but 192 : And the 
next Diviſor, which ordinarily would be but 21168, is 211932. In the Square 
there atiſeth no. Difference in the Diviſor,; becauſe the Quantity is nexr the 


Root: 


Square 


n—dw——p—oor 
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350 Reduftion of Irrational Species. Lib. I.Par.VI. 
x0 
784 Root. Bx647 Root. 
Examples, Square 744925 (845 Cube 623354725 (845 
64 |_jAq $12 Rn Ot Ac 
"x16 | 2A Diviſor. x9|% 3Aq 
61a !l2AE 124 | __|3A_ SDivipr. 
16 Eq 'g| 44 
— | =| —! —=PGnomon. — | —|— | —— 
556 craps 8 3AqE 
==|=|==1. 3| 94 3AEq Gnomon 
FP Ss. 2A Diviſor. 64. Ec > 0n. 
84\0 |2AE ' 80] 704 
2 TNOMON TT IENE 3 ane 
2} IS | EGO 2|X1x6|8 3A (rl. 
v4 aur. 2|52 |3A Diviſor. 
—z\aeg|2& | 
10|584j0 3AQE | 
63100 |3AEq. Gnomon. 
OS nes | 
Io1647|125 | } 


Proof of Figu» Production of Rational Species and ExtraQtion of their Roots, are mutual Proofs 

r2ion of R2tio- of the Truth of each other's Operations, as in other Figural Numbers. Beſides 

ne! Specif. which, if any Scruple ariſe in either, trial may be made of both, by taking Ab- 
ſolute Numbers, and working therewith. As inſtead of other Examples, the laſt 
of the Analyſis of the Square and Cube of 845, with the Examples of their Pro- 
ducion before in this Chapter, are ſufficient Evidence. 


——_——_ PD 


CHAP. XII. Redufion of Irrational Species. 


Reauftion of Ir- iy purſuit of Species, I am now come to Irrationals, which in their Opera- 
rational Species. & tions and Reſolutions follow Surds, as the Rational Species Cofſicks. And 
having beendeſcribed before, Chap, 1. of Species, I proceed forthwith to their 
Reduction. ED 
Irrational Species are either to be reduced to their leaſt Terms, or from different 
Denominations into one. 5 
To their leaſt Toabbreviate or leſſen the Terms of an Irrational Species, is when the Denomi- 
Terms, nation is Compound, and the Number annexed hath a Root that may be expreſ- 
ſed by part of that Compound Denomination ; then extra&t the Root of the 
Number, and alter the Species accordingly. - 
As vqqzs and y/cc81, the Indices 4 and 6 reduced to their leaſt Terms, are 
2 and 3, by the common Diviſor 2 the Index of the Square : If therefore the 
Square Root of 25 and 81 be taken, the Surd Species ſhall be reduced to y/qs 


Examples. 


and yCg. 
2) 4 6 TL. 
gq2s and ycc81 qq CC qQ Cc wywq5andvco 
25 81 5 9 


So v/cc27 may be reduced to y/q3, and diſcharged of c. 
And v/qqcc32 diſcharged of qcc, may be reduced to /q2. 


wal To 4% ay Irrational Species of different Denominations into one, compre- 
S, | 


nator. | . | ; 

With an 4bſo- -Firft, To reduce an Abſolute Number into the Denomination of a Surd or Ir- 

ture Nimber. rational Species, and this is done by multiplying the Number according to the 
Power of the Speczes. . 


Examp!ce. As 2 and yqB reduced, is yq4 and yqB. 


: $0 2 and y/cB reduced, is yc8 and ycB. 
Secondly, 


Chap. X[II. Addition of Simple Irrational Species, 361 

Secondly, To reduce two Irrational Species of uncompounded Indices into one #7 wr 
Denomination ; And this 15 efected by multiplying each Qrantity as his Aj- 994 1-444, 
ternate Power or Species doth ſhew. 


. p vq - VC vq Exi:npt.. 
As yqB & yCcC reduced, is yccBc & yccCq B C a 
Bc C4 y£c 


Thirdly, To reduce two Irrational $;ecies of compounded Indices into one Ne- 7&2 4427 
nomination. And this is performed by dividing the Indices by the coiumon Di- ***© 
viſor, and then by the leaſt Terms thereof mulriplyiag alternately both the given 
Indices for the new Index, and the Numbers into the Powers of theſe Ila!t 


Terms. 


Examples in- Numbers, Spccies. 
Surds to be reduced yqqto and y/cc7 vqAq and yqqBq E-amples. 
Common Diviſor 2) 4q4q 4, 6cc 2) 2q 49q 
2 q "i 3C 1 2q 
Leaſt Terms. 3 2 2 I 


Surds reduced wceccrowo weeceag yqgAgg vqqBq 


Poon 


As before in Reduction of Surds one part of Reduction, which leſſened the Proof of Re4s- 
Terms, Was obſerved to prove the other, which exalted the lefſened Surds into m_ of Irratio- 


nal SVECHS, 


the Powers from whence they were abated ; and reciprocally that part of Re- 
duction which increaſeth their Terms and Denominations, by extracting the Roots 
and abating the CharaQters : So here. | 

Alſo all ſorts of ReduCtion of Irrational Species may be proved, by taking in 
their ſtead Rational Numbers, and working with them after the manner of Surds, 
as in the Chapter of Redudion of Surds is ſo fully exemplified that Example here 


need not. 


OY OO 4 


. 
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CHAP. XII. Addition of Simple Irrational Species. 


Rrational Species agreeing in their Simple Elements with Surds, before explica- Addition of ir- 
| ted in the 5th Part of this third Book, the fewer Examples, and a more brief #9! 5; 
Repetition of the Rules may ſerve turn here. che Sample, 

Addition of the Simple may be included in four Caſes. 

Caſe 1. If the Species and Numbers (if any be annexed) be commenſurable, 1. Conmenſura- 
then order the Numbers, whether Integers or Fractions, as Simple Surds before, ble. 
and the Species in like manner ; that is, figurate the Sum of their Roots according 
to their Quantities, and multiply that Quantity by the Common Diviſor. 

As to add WRPq to WRSq. The Common Diviſor is R. The Squares Pq & Sq. Examples. 
The Roots P & S; which ſquared and multiplied into R, makes the Total WRPq 


+2PRS+RSq, which is all one in equality with WRPq--wWRsq. 


j | —_ . PS Root, 
ommon Þ.., q WT . P+S 
Diviſor WR) WRSd FSquares (8g 390tSg! ho 

Total WR Paz PRS-+RSq = Square. 


__*__ WR Com. Diviſor. 
WRPq+2PRS+RSq Total. 
Another Example with Numbers. SD 


Addends. | 3A +B 
ud W2TAq(9Aq . 3A. ' 3A +B 
3) Bq (1Bq . 1B = 
3Bq(1Bq. __ 9Aq-3BA 
Total W27Aq+18BA4-3Bq -___3BA+Bq 
— a 
3 


W27 Aq+18B A+3Bq=zWa7Aqiw3Bq. 
ZLLL Caſe 


362 


9 93 if on 
2. Ticommen's- 


1.1ble, 


Examples. 


3. Hittrogeteal, 


Subtraftion of Simple Irrational Species. Lib.IIl.Par.Y1, 


Caſe 2. If the S:ecies or Numbers annexed, or both be incommenſurable, then 


join them together with -. 


As-y/qB and 4/qC added,” are /qB-{vqC. 
So yC5B added to vcioC, make yc5B+vcroC, 
Caſe 3. If the Denominations of the Quantities be Heterogeneal, they may be 


reduced, and then added or conjoined as before. 


Example. As to add the /qB & y/CC, they are reduced as in the precedent Chapter to the 
Denomination of cc, and then conjoined with the Sign of Addition thus; yccBc 
S-yccCcq. 

4. Different Caſe 4. If the Signs be ditferent, conjoin the given Irrationals with the Sign —. 

Signs, As to add vqB with—yqA, the Total ſhall be yqB—vqA. 

Ry 11s Here allo, as in Simple Surds, may be obſerved, to add any Irrational Species to 

to it af. it ſelf, is to multiply the Squares by 4, the Cubes by 8, Oc. 

Examples. As vqB+v4qB, is /qqB. And ycD+ycD, is /c8D. 


Proof of Addi- 
tion of Simp. 
Irrat, Species. 


- Subſtraftion of 
tr ational Spe- 
cies Simple. 

1. Commenſura- 
ble. 


Examples, 


2. Incommenſu- 


rable, 
Examples. 


3. Heterogeneal, 


Example. 


Addition of Simple Irrational Species, is to be proved by their Subſtraction in the 
next Chapter, and by taking Rational Species or Numbers inſtead of Irrational. 
As in the laſt Example, ſuppoſing the y/cD be 2, then ſhall D be 8, and 8D 6, 
whoſe Cube Root will be 4 equal to 2 added to it ſelf. | 


—e————_s 


CHAP. XIV. Subſtraftion of Simple Irrational Species. 


S Addition, ſo the Subſtrattion of theſe Irrationals may be included in four 
Caſes. 

Caſe 1. If the Species and Numbers (if any be annexed ) be commenſurable, 

then ( whether Integers or Fractions) order the Numbers as in Subſtratction of 


- Simple Surds before, and the Species likewiſe ; that is,. figurate the Difference of 


their Roots according to the given Quantities, and multiply that Qpantity by the 
Common Diviſor. | 
As to take WRSq from WRPq, the Common Diviſor is R, the Squares P 
and Sq, the Roots P and, the Difference P—S ; which ſquared and multiplie 
into R, makes the Remain WRPq—2PRS+RSq, which is equal to WRPq— 


WRSG. 
Subtrabend. P—S 
wWRPq—WRSq (Pg P P—S 
Common Diviſor WR Squares, Rooth, Pq-PS 
Fog | "i _-PS+$q 
Remain WRPq—2PRS-+RSq | Pe-aPS:50 
WR... - 
_ WRPq-2PRS-RSq' 
Another Example with Numbers. Os 
Subtrabend, 3A—B 
W27Aq—W3Bq(9Aq . 3A. 3A—B_ _ 
Common Divifor W3 (CiBq . 1B. 9Aq-3BA - 
- ___ =3BA-+Bq 


Remain W27Aq-18BA+3Bq 


9Aq-6BA+Bq 
W3 


W27Aq—W3Bqz=W27Aq—1 8BA-1-3Bq 


Caſe 2. If the Species or Numbers annexed, or both, be Incommenſurable, then 
join them together with —. 
As to take 4/qC from y/qB, the Remain ſhall be /qB—yqgc. | 
So y/c9B taken from y/c10C, ſhall make the Remain /croC—ycgB. 
Caſe 3. If the given Denominations of the Quantities be Heterogeneal, they 
may be reduced,. and then ſubſtracted or conjoined as before. 


As to take y/qB from ycC, . being reduced as before in Chap. 12. Of Redution of 


Irrational Species, to the Denomination of cc, they are then conjoined with the 
Sign of Subſtraction thus, yccCq—yccBc. | 


Caſe 


ww Oy 
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Chap. XV. Multiplication of Simple Irrational Species. 262 

Caſe 4. It the Signs be different, the Irrationals given are to be added ; And - Doe: 
the Sign of the Remain ſhall be contrary to the Sign of the Subtrahend. as before 32% 
in Simple Surds, if they be commenſurable ; but if incommenſirable conjoin 
them by the Sign of Addition -{. 

As to take —V/q3BD from v/qr2A, becauſe the Signs are unlike, the one -- Examples. 
and the other — they are added, and the Remain ſhall be vVqizA+vVq3BD. | 

And —+/q©C taken from y/qB, and 1qC taken from -v/4qB, leave their Remains 
y/qB{-/qC, and —yqB+vqe 

Here alſo, as in Subſtraction of Simple Surds, may be obſerved, that to take any ati”: 1h» 
Irrational from it ſelf, leaves nothing remaining z but totake half any Irrational #9” # #f, 
Species, is to dlvide the Squares by 4, the Cubes by 8, &c. iD Half taken, 

As to take yqB from y/qB, the Remain is Nought. Examples. 


But to take half the 4/qB is _ And half the y/cB 1s vwVB 


Subſtraction of Simple Irrational Spectes is proved by their Addition : And by Proof of Sus- 
taking Rational Specics or Numbers, inſtead of thoſe Irrational, and working _ of Sim, 


ycB rat, Spectis, 
therewith : As in the laſt Example, if half the y/cB be ng then by the Additi- 


J 


8 | 
= =, and by clearing the Number of 8, it ſhall 


on thereof to it ſelf, it ſhall be 


be y/cB as before. 
Alſo ſuppoſe B were 64, the y/c thereof ſhall be 4; which halfed, ſhall be 2 


equal to the y/c8, 


” 
er —_—_— 
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CHAP. XV. Multiplication of Simple Irrational Species. 


O the Multiplication of theſe Irrationals, two Caſes will ſerve. 


Caſe 1. If the Species be Homogeneal in their figurate Denominations, then -— x ngn—enery 
YYatzona 


multiply Numbers as Numbers, and Species as Species, Integers as Integers, and Species Simple 


Fractions as Fractions. 1. Homogental, 
As y/c12B multiplied by /c5C, produceth y/c6oBC, | Examples. 
Fadors. Produtt, Fadttors. ProdutF, 
vgAxvqB == vVqBA yqq!2Bxy/qqD == y/qqi2BD. 


Caſe 2. If the Species be Heterogeneal in their figurate Denominations ; then af- 2 H#terogereal. 


ter Reduction to one Denomination, multiply them as before. 
As vqA to be multiplied into y/cB, is reduced to y/ccAc, and yccBq;z and Example. 


then multiplied to /ccAcBq. 


RedutFion. 4 Multiplication. 
A B q Ac 
Ya X ve ve "= By 
Bq Ac wcc | vccAcBq 


Here, as in Multiplication of Simple Surds, theſe ConſeQaries take place. Colfaries. 


1. To multiply any Irrational Species, is to increaſe him by the Power of a Root yrs = m_4 
e, triple, KC. 


Homogeneal. 

Irrational. Doubled. Tripled. + Quaadrupled. 

VqB yqB yqB Examples. 
Squares. 4 9 16 

yq4B vqgB yq16B 

YD yD yD 
Cubes. 8 27 64 

v8D yc27D vc64D 


2. Rationais 


2. To multiply ſome Irrationals, produce Rationals, and the ProduR, as occa- Seed 


fion is, may be cleared of the Surd CharaQer. 


Irrationals. Square. Cube. 
1q18B ' /c250C Examvlcs, 
| vq 2E vc 4D 
Rationals, yq36BE=6BE. /cr1o00CD=1cCD. 


3. To 


2 a Diviſion of Simple Irrational SPLctes, Lib. lil. Par. 


3" T 
> Worn: +5, Tomultiply the Side of any Power according to the Exigency of his Kind, 
© 1% £94 1s ut to blot out or cancel the Note of the Side, and ave the Species abſolute, 
"bes Ss vqexyqB===B. And yci2Dxvci2Dxyci 2D==:12D. 


4. i#52t made 4, To multiply the Side of -a Power, whoſe Index is a Compound Numher, ac. 
ce by th: Side cording to the Exigency of one of the Kinds compounding 3. the Side of either 
g 2 Por%" Keg. Kind may be preſixed to the ſpecial Number alone. 

Examples, As the Square of the y/ccB, is y/cB; and the Cube of the VccB, is VB : 

| For CC is v of 253. 

& Homagencal  S- To multiply a figural Number by an Homogeneal figural Number, the Pro- 
Fiezrals multi- duct ſhall be a figural Number of the ſame Kind, whole Side or Root ſhall be equal 
plied,what pro- to the Produdt of the Sides of the Number multiplied. 


duced As AqzEq=AqgtEq. And AcxEc=ActEc. 
ExamP!cs. q. 25X16==400 Cc 2968 = 216 
V. 4x 4<.20 y a4 2.6 


4, Sides of ſuch 6. To multiply the Sides of Homogeneal Spectes Irrationa], begetteth Sides of 
multiplied, va! Irrational Species Homogeneal. | 
produced. As vqAxvqtE=vqAE. And ycBxy/cC=—ycBC. 


Examples. * : : . : : PEE: 
P00 F Muti. Multiplication of Simple Irrational Speczes, is to be proved by their Diviſion in 


plication of Sin. the next Chapter; and by taking Rational Species or Numbers, and working 

brat. $685. therewith. inſtead of Irrational. As in the laſt Example. 3# B be 27, andC8, 
the Product will be 216 3 the Cube Root whereof is 6, equal to 3 iheRoot of 27, 
multiplied into 2 the Root of 8. 


CHAP. XVI. Divifon of Simple Irrational Species. 


Diviſion of Ir- S Multiplication, ſo the Diviſion of theſe Irrationals may be included in 
rational Spt- two Caſes. | 
cies Simple. 


3. Homogeneal, Caſe 1. If the Species be Homogeneal in their figurate Denominations, then di- 
vide the Dividend by the Divifor, Numbers as Numbers, and- Species as Species, 
Integers as Integers, and Fractions as Fractions. 
Examples. As vqBA divided by y/qB, giveth in the Quotient /qA. 
And y/c6oBC divided by y/c12B, giveth in the Quotient y/c5C. 
Dividend. | Dividend. 
Diviſor yqB) vqBA (y/qA Quotient. yC12B) y/c6oBC (ye5C. 
2. Heteragemal. Caſe 2. If the Species be Heterogeneal in their figurate Denominations, then 
firſt reduce them into an Homogeniety, and afterward divide them as before. 


Example. As yccAcÞBq divided by the y/qA, the Diviſor is firſt reduced toyccAc; and 
then Diviſion being made, the Quotient is y/ccBq, which may be depreſſed to ycB. 
Redution. | Diviſion. 
yccAc yccAcB 
2) yaa NX vec AcBe yccAc) yccAcBq (ycceq 
4 C 
vccAc v/ccAcBq 
ConſeFarits. Here, as in Diviſion of Simple Surds, theſe ConſeQtaries are fitly inſerted. 
I. To tabe 1. Todivide any Irrational Species, is to diminiſh him by the Power of a Root 
half, &C. Homogeneal. 
Irational. The Half. = third Part. The fourth Part. 
: /q12B 27B vq48B 
Examples. Squares, = | (va3B > ll ( /q3B x (v43B 
4 ” 16 
|  - vez4B  _wvc81B/- vcig2B/ , 
Chee. qr (ve 27 (cz | ——— (ve; 


>. Quotient fone 2+ To divide ſome Irrationals, brings forth Rationals in the Quotient. And 
tine Rational, the Quvotients, as occaſion is, may be cleared of the Surd Charatter. 


Square 


of 


WO NET E: 


Chap-XVII, = Addition of Gompound Irrational Species, &&  36z 


Squate, h | 
a np ee VS 
Irrational, ———— E—2FE tional, Examples. 
rrati Va3B ( Þ 3E Ra _ 
Cube. | 
Irrational. EEE (v c8D=2D Rational. 
3. To divide any Irrational Species by himſelf, giveth in the Quotient one Irra- 3: brational 
tonal Species or Unit. | _— bimſelj 
Examples in Squares. Cubes. E 
—_ cgB Examples; 
—- ( 1,00 6 — or B, NO 
EE VB. : | ( oY Rn = | 
4. To divide a Power whoſe Index is compounded, by one Side of the Com- 4: Qu%tient of 2 
pounding Powers, ſhall give the Quotient higher or lower according to the Divi- ;;:.7 mg 
ling Power. Wo COTE Side. 
As vqB) vccB (ycB. And ycB) yecB (yqB. Examples, 


5- To divide a Figural Number by another Homogeneal figural Number, the 5. zvmogerea! 
Quotient ſhall be a izural Number of the ſame Kind, whoſe Side is equal to the Figwals 4j- 


Quotieat of the greater Side divided by the Leſſer, | _=_ whe the 
, Aqtq, AE | Example, 


"I Bq-\B - RS | 
6. To divide the Sides of Homogeneal Irrational Species, begetteth Sides of [r- 5: Sidet of ſuch 
rational Sp:ci2s Homogeneal. LS | 3 =, a4 
Ergo, vqA) vqAE (vVgE. | Example. 
Dimnſion c S. ple Irrational Species, 1s proved by their Multiplication ; and by Proof of Divi- 
taking Railor! pecres or Numbers inſtead of Irrational, and working therewith. {on of Simple 
As in the lait Example, .and ſeveral others of this Chapter made exemplary in #7: Spies. 
Mziltiplication, bring here in the Quotient one of the FaQtors there. | 
Allo C:ppoſe A 25 andE 9, then /qA which is 5 multiplied into /qE that is 
3, will be 15 for yqAE: And this divided by ygA thatis 5,. giveth 3. in the + 
Quotient equal to ge. ; RR Ds 


= OY 


CHAP. XVII. Addition of Compound Irrational Species. 


\ Dition of Irrational Species that are Compound, includes the Addition of 4dditios of 

Particr) irs and Univerſals. | Hh ON "FOE Comp. Irrat. 

SIT. ' J , 7 - M ; Woo 255 hf -þ % Gs if Species. ; 

, Par ticulars, like or unlike, are added as the Simple, and joined together into _—_—. 
one Total :vith the refpcctive Signs. " 


E Xam; '/ " EG .  Reſidimis : —_ Mixt < . ; . 

Z4-/qBC qB—3D . #cRqb6B Examples. 
Aaddends. R-Iy/qDE nt vqB— 206. vVcRq—6B, : 
Totals. Z+R+y/qBC+Y/qDE. 4q4B-3D-2C yc8Rq - 


Anothct Example.. , : - | bl 
Z * , Zq—4P Here the plain and frafted Siniſter Species being Z 
- — 


Y + vq F and Z; that is 2Z, to be divided by 2, makes Z 

Addends < . only to be left for the Total. All the dexter 

L* , Zq-4dP Part of the Addends being of contrary Signs, 

: 4 "peak. 4 912. one - and the other —, and ſs Equal, are 
Tidal. 7 — taken away, FRO PEtrh] oy 


. Univerſals are added as other Compound Irrationals, with reſpect had to their Vnvr ate 
Signs, and the Sign Univerſal y/: prefixed, as was largely diſcourſed in the Ad- 
dition of Univerfal Surds before. 


Aaaaa Examples: 


ys Well nr Wn ee ern rt > es a —— 
- Dot -Sons.— cen — — we 
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Addition of Compound Irrational Species. Lib.1l.Par.V1. 


. Examples. Yr T- Reſiduals. - | _ 
Exupplcs. - Z-q+ 4Pq v: Zq— 4Pq v: 7:4 +-4Pgq 
_ »/ £94 4Pq y: ye £4— 4Pq W v: £:4—4Pq 
Totals. Ein v:474—16Pg v:27:9+vq47-49—6aPaq 


The two firſt of theſe Examples are wrought according to the 7th Dire&tion in 
Addition of Univerſal Surds, Chap. 7. Book 3. Part 5. but the laſt according 
_ to the Second Form of Addition of Square Surds, Chap. 3. Book 3. Part 5. 


Other Examples Other Examples in Species and Numbers correſponding. 
ir 0 GS i A 3 E 2. Z 5. P6. 
| uppoung Aq 9.Eq 4-4-13.X 5. 
/: Zd-vq Z4q — 4Pq vV:13-+-vq 169— 1442, $V13+vq25 vÞs 
Ye LIL ZA = 499, vn3v 169 194S” dVasVaas$ "2518 
V-aLd4vqieZg-carq vi32- G2 VQLTO4<E3OS Ea 


20 — 2304 
| o/qr2Value © ,490(20 
7 * TZq=-4P 6g9— 1 
HER SED of tt 


4 or #4" — plth 
FA 3. 14D yr Ve'2+waq 369 14 M1+/q;S Wwq=; 


174-6 333-4 4 wm 
WR Lvq! I y of2uk. VEE 304 — 
or /:27-4/q474-16Pq Y: V-264vVq 676— 576 
a 39 —308 s 
36 109(10 
EL. ea. | 
S: Ha Zo — aa v* tg—va roo= i "Cvi15vVaa vas 
wv: wv x0 _ 4Pq V- —— I69— +4T roy; ONO Sa 
Tatar Lancag v-_$2—v/92704—2304 vq32 
—20 —— _” EIS 
aq 32 "aol20 
| .* Palue 


"on ZE Et front 


oy PVQF /qi=2 

"” Ewe 2 = Vit—hy nt \ Cr P=vQ7 Fo "hoe 
h 4 

AZ q =_ 64Pg v: +" NC EC 


Or V-12—vq4Zq—16Pg vV-26—vVq676—576 
10 — 9 
vars 10910 

'(4Yalue. 


All theſe four laſt Exatnples are wrought according to the 5th Dire Ad- 
_ of Univerſal Surds, Chap. 7. Book 3. Part 5. _ f —_ 
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/:iZ 4-/qZq—-4Pq v:13+vql "TIER. #Tor mT 31-Vqz5 ors yas Other Examples 
iT —v/q4q—4Pq v:13—vqI69—144 v:13—yqzs5 .vq 8 explained in 


Wa 2 'Z,l-4P y: 26 HE 24 Yq50 Numbers, 
. LD *., de —afq ,  *, iog—Tas 7 on OR | 
rus "nn po : ; _ 
Ede EE Yoon Cover Cat = 

Sf AÞWP____ verze | = 


The Work of theſe two laſt Examples is like the ſecond Form of Addition of 
ſ,uare Surds, Chap. 3. Book 3. Part 5, For firſt the'Surds are added, which in 


the upper Example make 27., in the lower = that is 7, being divided ; then 
they are multiplied, the upper produdt is 7.q the Siniſter part, and —Z2q-+-4Pq 
the Dexter part, the lower Produd'is - . 22209, for according to the 

OO . PEI 1 2L Hu a | 
third ConſeCtary In Multiplication of Simple Surds, and alſo of Simple Irrational 
Species, the Surds multiplied by themſelves have their CharaQers cancelled ; So 
as /qz.2—4Pq multiplied by it ſelf, ſhall be 7.9—4Pq ; but in the Examples a- 
bove i: is Zq-+4Pq, becauſe the Signs of the given Numbers were + and —. 
The Products thus gotten, the Parts found with -- and — of like Denomination 
are ſet aſide ; ſo as of the upper Pfodut is left only 4Pq, of the lower 49. which 


divided is Pq. The Roots of theſe are 2P and P-; which multiplied by 2, the 

Index of the Square, make 4P to be added to the upper 2Z., and 2P to the 

lower L£ | 
Xq+4Pq * X. © , 35144 * 

JED Tx wv: 54144 + 


F 


AT x A 18 ( ple ttplained 
org  Corg”' io UII: 


: 4 
X, Pq 6 wg 
WY, _ 1 YE La, vq*"£—f. yq 4 (2 
7 XG ara D2P Fibre En .- 
| 4, / 
169 (13412 


The Total of this Example is miſprinted in A4oore, being there /RaqqaPqs2P : 
which cannot be, for the Addition is 4 and by Diviſion to clear the 


Fraction, is Xq--4Pq 3 the Multiplication is thus, <2 _ = and by can- 


celling the contrary Specres, is left only SI, which by Diviſion is Pq, whoſe 


_ isP; this multiplied by 2, is 2P to be added to the firſt Addition, as I have 

ct it. | 

Addition of Compound Irrational Fpecies is Jrovan by Subſtrattion, or by Ratio- Proof of Addi- 
nal Numbers, like Addition of Cort1pound Surds before ; the Work of Parti- __—_ 
culars by Particulars, and Univerſals by Univerſals: And many of theſe Exam- _——_——_— 
ples have their Rational Numbers beſides them to fave farther Inſtance. 


_—_— 


CHAP. XVIII Subſtraftion of Compound Irrational Species, 


S Addition before, ſo SubſtraFien of Compound Irrational Species, includes the Subſtr aftion of 
SubſtraCtion both of Particulars and Univerſals. © © © -— Saw 
Particulars, as the Simple Irrationals take like Spevies from like, and to the Re- pox. 
main their proper Sign is ſubſcribed unleſs the greater be taken from the leſſer, 


for then the Sign is to be changed : And. if the Signs be contrary, though the 
Species 


368 Subſtration of Compound Irrational Species. Lib.II.Par. VI. 


Species be alike, then the Sign of the Sum is to be contrary to the Sign of the Syh- 
trahend. Alſo Species unlike and Aſymmetral as before, are ſubſtracted, by can- 


joining them with —. | 


Examples. Binomials. Reſaduals. Mixt, 
Example. Greater Numbers. Z-ÞyqSR vqB—8s vcRq-4-4D 
 Subtrahends. R4EVqAE  _ vqB—4 vcRq—4D 
Remains. Z—R+vqSR—vqaAE 4 > WD 
Another Example. 


Z * , Zq—4P In this Example the ſiniſter Parts of the 
Greater Number. > +/I TT” Data being both alike and equal, viz, 


7 * Zq—4P - 2 are ſet aſide ; the Reſidue being of 
2 


Subtrahend. . —=—yg 2 
IT HS contrary Signs, are added together ; 
i 3' 9 SE and afterward Diviſion by 4 being 


4 made to diſcharge the FraGtion, the 
Or /qZq— FTI Remain is /qZq—4P. 


Univt/ſals, | | Usiverſals, like other Compound Irrationals, are ſubſtratted with reſpec to 
their Signs, and theSign Univerſal prefixed, as before diſcourſed in Surds; 


Examples. Examples. Binomials. Reſiduals.  Mixt. 
Greater Numbers. /:4Z.q--16Pq y:42q—15Pq v:22.q+v/942-99-64Pqq 
Subtrahends. ve Zq+ 4Pg v- Zq- 4Pq vV: Zq9-4Pq 


Remains wv: Zq+ 4Pq v: Zq— 4fq v: Z.4+aPq 
The firſt two of theſe Examples are wrought according to the 7th Direction in 


SubſtraCtion of Univerſal Surds, Chap. 8. Book 3. Part 5. but the laſt according 
to the ſecond Form of Subſtrattion of Square Surds, Chap. 4. Book 3. Part 5. 


Other Examples  - Other Examples in Species and Numbers correſponding. 
em thy Suppoling T 3. 3. Z 5- P6. 
; Aqs. Eq4. 213. X5. | 
Z,X. —aP X | 169-1 | 
vi Aya . J v2 —_ —C ATE +9 z5 vq 1 33 
7, 2s og, org | c erg 
vt ——- #9 yYn2—yq. _ 14 Cvii/—vqy; vVq 4=2 
VEE VER 7 Ln 
AqrePa7 &% 2514 5 . 
VſE} > 0: B84 'y 155 þ - > pg 
| > oh or | | | 
VIE Ve + _ 2 V: x5 CVq T2 | 
Yi Xq4tgm2P vi2g+igq—l2 | Bee 
| | 144% y 
169 ( 3—12 


The Work of theſe two laſt Examples may be ſeen in the precedent Chapter 
of their Addition; between which and their SubſtraQion, all the Difference is 
to connex the multiplied Root 2P, to the Sum of the Addition of the Siniſter 
part of the Data, with the Sign of Subſtration —. 


Another Exam- VEST EBRD 335144 ao FR. 14244—97344 
+ 4 


. Be expleind = 4 16 16 
tl on. ,2Z.q-4Pq , aZq9q-16PqZq , 338—144 |, 114244—97344 
Gs dr moins Can eo 
vw: Z:q—4Pq | | v:169—144 = IE 

Y Vqzg=s 


The 


Chap.XIX. Multiplication of Compound Irrational Species. 269 
The Work of this laſt Example in Moore is thus to be underſtood : The Addi- 


. Z.q—8P 2 
tion at firſt being "= — by Diviſton is brought to Z.q—2Pq. The Multi- 
4 


. 424qq—16: [16 Z,qq-- 

plication 1s FE IX: a ons a hes 
Denominator, becauſe alike in both Parts, they are reduced to Integers, and by 

; 16Pqq FEE 
cancelling the contrary Speczes, reſteth only _— and by Diviſion Pqq; whoſe 
Root Pq multiplied by 2, the ſquare Index is 2Pq, which is to be adjoined to the 
firſt Addition : So will the Remain be /:Z.q—2Pq—2pq, that is /:Z.q—4Pq. 
But if the Total of thoſe Data*s had been required, it would have been 
:Z,q—2Pq Þ2Fq, that is yqZ4q ; and by ReduRtion only Z., and in Numbers 
y 


thus: 


and abating 16 the 


338 114244 94 , 36 .., "0 
44 =, +344 (20 
= 
194 CO nr 194 __ w_ (2 
{+ 4 © wn 
13 Total. 


5 Diference: 


——_ 


Sul ſftraFion of Compound Irrational Syecies, Particulars and Univerſals reſpettive- Proof of Sub- 
ly, is proved as Subſtrattion of Compound Surds, both by Addition ani by Ra- _ 
tional Numbers. Enough of which may be ſeen by the Examples of this Chap- Speckes ; 


ter compared with thoſe in the former of Addition. 


—— 
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CHAP. XiX. Mulipication of Compound Trrational Species. 


N the Multiplication of theſe Compound Irrationals, Particulars agree with ultipiication 
the Multiplication of particular Compound: Surds ; and Univerſals here with of Conp. brat: 


Univerſals there. TE 6 Species. 
Particulars theretore are like to be multiplied with like, or elſe reduced there- Particulars. 


to, and the Signs + and — ordered as in the Multiplication of Compound Coſ- 
licks. 


Exam, les. Binomia!- Reſiduals. Axt. | 
Mnltiplicands. /qB+/4© yqD—vyqB ycK+vcP Examples. 
Multipucrs, vqB+vqD yqB—vqD /cK—ycP 

B-|-4/qBC /qBD—B ycKq+ycKP 
yqBD+v/qDC —D+vqBD —y/cKP-ycPq 
Products. B+y/qBC+vV/qBD+vqDC /q44BD—B—D ycRq—vcPq 
Another Example out of Moore explained with Numbers. Another Exam- 
Suppoling A 3. E2. Z5. P6. ple explained 
7 Zq— 4P : PD with Numbers. 
Multiplicand. == þ+/q——— By breaking the Line ints two Seg- 
2 ments, the two Squares thereof 
Z * , Zq-4P : Zq , Zq-4P. . 2Zq-4P 
Multiplier, s- +yq _ « are ET that is, S_ 
Za * , Zaq—4ZqP each of the two RecQtangles is 
= +vq OED ZqqQ—-42qp .. 
4 16 EE LO 14 , which added, af- 
£9q— *ZqQ—4P | | 
vVq 1-424 ff es Gs ter the manner of Surds, by their 
5 ; .. A o multiplication with 4, make the 
2£:4q—4t Þ_, 4£949-19429t Product as in the ordinary way of 
TOTS: 4 Tvq 16 Multiplication here ſet down. 


Bbbbb The 


370 Multiplication of Compound Irrational Species. Lib.1L.Par. VI, 
The Explanation by Numbers. 


* I 

Multiplic. > ÞyqgL #4 = c i+yq. PE 3 
* | 26—24 arg Cor? ( 

Multiplier. :4vq © i+vqz 5 3 


"8 Fe 9 Produd. 
X , 625—600 
+42 
625—600 * 25—24 
V 16 = 4 
50-24 * , 2500-2400' 26 I OO 26 , 10 36 ES, 
Product. LOH þ org vVq— org ET org2( 
r p M—_— ut Tres” a 40 
nicerſals. Univerſals Homogeneal, as Surds before, are to be multiplied one into the 


other alternately, the Siniſter Numbers and Species being Figurate, according to 
the Denomination of the Dexter into which they are multiplied ; and Heteroge- 
neals according to the Reduction. 


Examples in Examples. Bimomaals. Reſiduals. 
Homogeneals, Multiplicands. /:B+yqH /:D—vy/dl 
Multipliers. y-D+vqK v:B—vdl 
BD-/qDqH DB-vqBql 
/qBqK+vqHK —/qDql+vqglq 


Produdts, v/:BD+vqDqH+v/qBqK+y/qQHR v:DB—vqBql—vgDql--vqlg 


| Axt. 
Multiplicand. /:D-yqP 
Multiplier. y: B-vqR 


BD-+y/qBqP 
—y/qDqR—ygqPR 


Product. =v:BD+v/qBqP—vqDqR—vaPR. 


_ Examples in Heterogeneals, Binomial and Reſidual. 


Exenples in Multiplicands. /-Bl-y/cD V:B—vVcD 
Heterogentals. Multipliers. /:B4+vVcD V:B—VcD 
Bq-+yccDqBcc Bq—vVccDqBcc 
yccDqBee-yDq —V ccDqBccycDq 


Produds. v/:Bq-cc64Dqaeed-v/cDq y:Bq—v cc64DqBcc-vV cDq 


The following Examples by the former Suppoſition in this Chapter, are ex- 
plained by Numbers. 


t» | N 
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Examples exe» 


* , Jq—4P *-- 26 Lained by N 

Eten FELL Elo 

EO Rs was de, 13 , 169—144 
ME 2 > Ve RE 
"Za Z.qq—42-qPgq 169 28561—24.336 

_—_—— 16 : PE 16 

0” £q9-4£4Pq _ £.q4-4Pq ——CRR. 169-144 
4 16 4 I6 4 

WS. or VqPq, or P ge ( =(s 
Ee 4X þ 

: o X {a [TEE P X CEVENG 
/:ZÞ-vq «a y:24-q< i. 
vt +v/q—EE vc 4 SY 
7Zq 7.9q—42-9Pq 169 28561—24336 

we SF —_— nent wth 

F F po 7, Pq , Z-q-4Pq has , 

ET SEES 4 NA 28561—24336 , 169—144 
© 22.q4-4Pq * , 444q-1544qPq 333—144% , rn” 
BY Poor "ip. aa 7 ET, — wx: "M7 bake 9734+ 

4 * q 16 Wes: 4 +vq 16 
338 114244 V 


mc — 97344 194 , 130 __ 324/18 
4 34 , E+L=2i(L(s (39 
( 4 4 4 2 

I 94 16900( 130 : 
FOIReo ON — 7 = I8 oy 
+ I6 4 4 $$ - &%J8 of - 
9 ProduR. 


Multiplication of Compound Irrational Species, both Particulars and Univerſals, like Proof of Multi- 
Multiplication of Compound Surds before, will be proved by Diviſion and by Pication of Cons. 
Rational Numbers, as already hath been ſufficiently ſeen. TA. SNcies. 


— 


CHAP. XX. Diviſun of Compound Irrational Species. 


T HE Diviſion of Compound Irrationals, takes in Particulars and Univerſals. Diviſion of Com. 
Particulars are to be divided by a Mixture of Diviſion of Species and Com- £74: Speies. 
pound Surds, variegated as the Caſe requires. ParkiMars. 
Caſe 1. When the Diviſor is Simple, and the Dividend Compound. 1. Diviſor Sim- 
Diviſor, Dividend. Quotient. ple. 
Binomial. VqB) /qBS+vqBD (v/qs4-vVqD hn 
Reſidual. VqC) yqBC—vVqBD (vqB—yv 4 
Mixt. 3B) 6Bvq54BC—vV c81BAD (2B+v/q5C—vVc3AD 
Theſe Examples are like the firſt in Diviſion of Compound Surds, | 
Caſe 2. When the Diviſor is Compound, and the Dividend Simple. | -> > 
Diviſor. Dividend. _ Oy 
D 
inomial. =» RC nd 
Binomial aB+v4c) VqD TasVoc Examples 
| _ / VqB 
Reſidual. VqB—y o)) VqB | Jas. —vqc 
VqcC 
Ixt. VqB+YqC- V/ —C 
Mixt qQB+yYqC-V a) qc ( JaBivVac=vaD 
The 


88 it 


= 


af | \ 372 Diviſion of Compound Irrational Species. Lib. HI.Par. V1. 
if The Quotients of theſe Examples are ſet as Fractions, like thoſe in the 5th Caſe 
of Divilion of Integral and Rational Species; for to divide Compound Irrational 
Species, IT is Tequiiite the Specres be Homogeneal, as well as the Figurate Quantities 
to be divided. 
2. Ditiſor reda- Caſe 3. When the Diviſor is Compound, bnt both Parts being equal, may be 
ce1 toa Simple. reduced to a Simple as the Dividend is. 


Diviſor. Reduced. Dividend. Quotient. 
Examp'es. Binomial. wvqB+vqB ) yq4B) vq8Bq (vq2B 
Reſidual. wq4B—vqB ) vqB ) vaBc (vqBq 
Mixt. yq4B-yq4B+D) D ) vqBD (vqB 
The Work of theſe Examples is according to the third Caſe of Diviſion of 
Compound Surds. 
4 DaraCo® Caſe 4, When both Diviſor and Dividend are Compound. 


Om : Diviſor. Dividend. Quotient. 
Examples. Binomial. y/qB-4-y/qD) vqBq+vqBC4qBD4yqDC (YqB+ygc 


vVqB+vqe vqBq + vqBD 
/qBq+vqBD vqB CH + vqDC 
__ VqBCþvqDC 
/qBD ES 
Reſidual. y/qB—yqD) vq4BD—B—D (/qD—vqB 
VqD—ygB vVaBD —— D 


—B-{-yqBD TE 
—ycKP , 
Mir. VR + veP) ycKq—ycPq (VR—ycP 
RK — CP ycKq-+vcRP 
Vekgsverh —vcKP—vPq 
-v\cKP-ycPq ; 
Theſe Examples are wrought according to the 6th Caſe of Diviſion of Com- 
pound Surds. 
g. Heterogeneal, Caſe 5. When the Quantitiesare Heterogenea], reduce them to like Denomi- 
nations before Diviſion. 
Diviſor. Drvidend. Quotient, 
8b ds 
Examples. Binomial. 4SqB+- vqD ) [i equced, (46+ qD 
/aBq+vq48D-þ/qDq . 
Drviſor. Dividend. Ouotient. 
yqB—vVqD yccBc—yccDc 
Refdual. Reduced. ) Reduced. (vectev ccDc 
yccBc—yccDc/# yccBec-ycceaBeDesy ccDee 


In theſe two Examples the Reduction agrees with that of Surds and Irrational 
Species, and the Divition according to the ſecond Caſe of Diviſion of the Simple 
Irrationals in both, is performed after the Reduction, as the next precedent Caſe 
of this Chapter. | 


6. Fraffimay, Caſe 6. When the Species given are FraCtionary, the Work is mixed after the 
manner of Fractions and Surds both. 
Diviſor. -  Drvidend. Quotient. . 
+ CE JESS 4 5 yt 16ZqP/ 4Zq-8P * / 16Zqq—64ZgqF 
4 4 16 ks - 5 16Zq—64P 


Explained in Numbers. 
X , 25—24\50=—24 * , 2500—2400/ 100-48 * , 10000—9600 
fr nat mnt agtt22gten 199487, 1c00o=s 
4 4 | 16 20 400—384 
” The — being depreſſed by wy in Species, may be brought to 
* | Zq-4P OE | I 00—40 400 F2 , 20 - 
8 d bs mn. Of Moods 
He "- and in 2 peg ſhy +yYq _y_ S. But as in 
Multiplication of this Dividend in the foregoing Chapter, the Denominator 2 of 
. | the 


Example. 


£ 


_ $. 
i. | 7, 


<. 
3.4 
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the Siniſter part, was led into the Numerator of the Dexter part, contrary to 

the manner of other Fractionary Multiplication. So here this Denominator 4 IS 

ro be doubled and made Numerartor to 20; which -*- added to * +, make <* hat 

is 3 Integers tor the Value of the Root of the Quotient. And tis is worthy ”_ 

be noted in other Examples of like Narure in Particular Irrationa!s, when as no- 

red by the Aﬀteriſque any Quantity Compound is affirmed or denic4 of a Sim- 

ple, ora Simple of a Compound. But in others the Diviiion of Tracted Ircatio- 

nals agreeth WIN the Divition of Frattionary Sards and Svecies mive: And will 
appear plainer 1n this Example, it there be made two Diviions theres? ws in 

effe&t there is, viz. the Sinilter part of Dividend and Diviſor for one. and the 

Dexter part for the other. | ) 

Diviſion of Univerſal Species Homogeneal, is like the Divifion of Univerſal Viirnſc's, 
Homogeneal Surds ; and according to the 4th Caſe of Diviſion of Srecics in this Hmogereat: 
Chapter, only before the Quotient prefix the Sign Univerſai, and npon every Re- 
moval of the Diviſor figurate the Siniſter Number thereof according to the Dex- 
ter Number to which he is applied; and in multiplying the Diviſor by the Quo- 
tienary Speczes, the Multiplication mult be alſo proper to Univerſals. 


Diviſor. Dividend, Quotient. 
v-B+/qH) V-BDbv/qDqH-l-yqBqK+vqQHE (vV-D-1-/qk Example, 
D4-yqKk BD-+yqDqg BqK+yqHK 
BD--vqDqgH 
BqR4-vqHK 


In Heterogeneals, beſides Figuration of the Siniſter part of the Diviſor as a- Htterozenea!s, 
foreſaid, if the Quotitenary Species gotten on the ſecond Removal of the Diviſor 
be of higher Denomination than the next Dexter Number of the Diviſor, this 
Quotienary Species ought to be depreſſed in Quantity by extrafting the Root and 
abating the Index, and this ſhall be the true Quotienary Number. 


Diviſor. Dividend, Quotient. 


DqBcc 
v:B4-vcD) y:Bq--ycc64DqBce+-yDq (y:B+vD 
 B4ycD Bq+yccDqBcc ; 
Bq-yccDqBcc DqBccycDq 
, veeDqBeed-vDq | 

Here beſides figurating the diviſing B.to Bcc, when applied to DqBcc, becauſe 
Dq will be gotten thereby for the Quotient, which is a Power above D the next 
Number of the Diviſor, therefore the Root D ſhall be ſet in the Quotient with the 


Cube Index. | 
. Another Example. | Example ex- 
#:B1-yqD) y:Bq-4yqBqDvccBecCqycCcqDe (y:B+yC _ by .. 

4 S, 


| Explained in Numbers. : 
:24-W4) :4+W16+y 3 $4096+15 $4996 (V:2+ww8. 

The Proof of Diviſion of theſe Compound Irrationals, 1s by their Multiplica- pz of nj;:;. 
tions, or by Rational Numbers, that is to ſay, Particular by Particular, and Uni- for of Comp. 
verſal by Univerſal, as is to be ſeen before in Diviſion of Surds, and may further {rrat. Species. 
be beheld in theſe two laſt Examples, where the Dividends are returned, by mul- 
tiplying the Diviſors into the Quotients reſpeQtively, and ſo may others be exa- 


mined, 


Exatnple. 


Species. Numbers ſuppoſed. | | 
/B4-vD V:2-|-wWWV8 | 24-2=4 
V: cD V-2+yW8 2 2=4 
' Bq+vecBeeDq | 4+v 504096 Wis 
© _weeBeeDqbyeDq  304096-+vW64 
v/Bq+v cc64BccDq-ycDq V:4+v 5262144 +1W64 

4 + 4 
W116 = 4 
Cccec nr Species. 
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$pccies. Numbers ſuppoſed. 
vB+4/qD vVi24- W4 2+2=4 
y:BL4-vcC :24-vw8 2-2=4 
Bq-|-/qBqD  4+wis Wis 
| y/ccBeeCq+vccDecq y 3 $4096 3 $4096 DEANS 


-- 


_ v:BquqBqD+vVccBccCq+v ccD<Cg. 4+wis+v3$40964-v5q40g5 


— 


4+4 + 4 + 4 * 


W116 = 4 


—_ 
A 


CHAP. XXI, Figuration of Irrational Species, 


F igurate Inra- S$ was obſerved before in Figuration of Surds ; ſo here it may be remembreg 
tional SPectes that any Species fimply Irrational, multiplied figurately, produceth a Ra- 
poduced, tional : But Compound Irrational Species may be ſquared, cubed, &c. by multi- 


plying them figurately as other Figural Numbers are multiplied ; but the Uncie to 
the Parodical Degrees here, will be the Squares of them in Rational Species. See 


the Examples that follow. 


Simple, Particular. Univerſal. 
Root yqB Root yqt+vqD v:Bl-yqD 
qB /qB+v/qD Y-BTYD 
Square VqBq _ B+vqBD Bq+vqBqD 
== vqBD+D ___YqBqD+vq0g 
Cube +/gbc Square B+y/qqBD-D /:Bq+/q4BqD-ly/qpq 
vqB+vqD a 24a © 
vqBcÞvgatgp+yqBDg Bc+v94BgqD+y/gegDq © 
__VqBqD+v/q4BDq+vqDc /qBqqD+y/g4BqDg+yqpc 


Cube 4/quc-/qgBqgD+vVqgBDg-vgDce v:BcivqoBagD+VqoBgaDgivgbe 
Explained in Numbers, ſuppoſing B 4. and D g. 


+ptrs mf | bag | 
Root W4--Wyg9 24+3=5 -. FOE 4+3=7% 
Wa+wWg 2-+3=5 ve 4+W9 4+3=7 
4+wW36 255 164+-W144 
W36-+9 5 W144+W81 2” 
Square 4+Wigz+9 125 @ V16+W 576-|-W81 
4 $12+9=255 16+ 24 + _9=49V7 
vs 25a 
W64J-W576+W324 644-W9g216wW12g6 
W144--wW12964-W729 W2304--W5184-|-W729 
Cube w64 {- W1296 + W291 6+W729 y:64+W20736-|-W11664+W729 


Rocts of Frati- ExtraCtion of the Roots of Irrational Species is performed like the Extra&ion 
K » i- of Surd Roots, at large diſcuſſed Chap. 12. of the precedent part of this third 
-* Book, with a mixture of the Extra&tion of Roots in Coſlicks: So as a Retro- 
ſpeCtion thither may ſave a large Repetition of the Rules here in the different 

Caſes occurrent. 


7. Simple, Caſe 1. If the Surd be Simple, he hath no Root to be otherwiſe expreſſed, than 
by preſixing the proper CharaQter before the Species. | | 
Example, : As toextract the Square Root of B, or the Cube Root of BD, . they are ſet 
.. "hus} OY 
Ki vqB | _v>4D 
Eut 
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But any Rational Species ſet as an Irrational, may have the Root extracted. 


As the Square Root of /qBq is B. 
And the Cube Root of y/cBc is B. | 

Caſe 2. If any particular Compound Species Irradical in the Species, have the 2 Particals: 
Siniſter Species abſolute, then prefix before the ſame the proper Charatter for the Irradica!, 
Root to be extracted. | | ; 

As to extra® the Square Root of B-{-yqD, then it is to be ſet thus : Example, 
yqB+yqD. 

But if the Siniſter Species be figurate, then multiply the Index thereof by the 
Index of the Root to be ext1 acted. 

As to extract the Square Root of /qB-yqD, it ſhall be VqqB+vqD. 

Caſe 3. If the Compound Species be not Irradical, then are they formally Ratio- 3: Particular 
nal or Irrational : And it they be formally Rational, the Root may be extracted _ þ Jo: 
after the manner of Coſlicks, keeping the Addition and Subſtraction of the Mul- EI 
tiplees as in Surds. But becauſe Operations in Species keep the Prime and Origi- 
nal Species for the molt part throughout the Work, and in all formal Figuration 
only increaſe their Quantities 3 therefore it is eaſy to ſee the Root in any Figural 
Quantity in Speczes of never io high a Power. 


As in the former —_— in this —_— of 
yqtc+yqgBqp--vqgBDgb-vqDc. "209 
v: Be+v/qgBqqP+vq9BqDg-vqDc. | —_— 
there being no other Species vied fave the Notes of Quantities B and D, it is caſy 
to diſcern, the Root did conſiſt of B and D. 

Caſe 4. If the Particular or Univerſal Compound Species be not formally Ra- 4 7aticwar or 
tional, then figurate the Siniſter Part as the Dexter, and from thence take the gong 
Dexter, add the Square Root of the Difference to the Siniſter, and ſubſtra& it = 
therefrom, half the Sum and half the Difference joined with -- ſhall be the Bino- 
mial Root, and with — ſhall be the Reſidual Root. 

—4ÞP * " | 
22q—4P Lyq <= 16ZqpP Examples; 


4 
—16ZqP--16P | 
4Zqq = 2-16] - From whence if the 


As to extraCt the ſquare Root of 


Siniſter Part ſquared 1s 


Dexter Part — 16ZqP be ſubſtracted, then will the 


Remain be 16P, whoſe Root is 4Þ 3 and this Root when 
2Zq—8P 


Subſtracted therefrom, makes the Difference = 
Half the Sum. Half the Difference. 

Za ZN 

4 #23 


Zq—4Pp 


Binomial Root - +yq 2” 


Added to the Siniſter part, makes the Sum 


Reſidual Root = —yq —_ 
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—4Pq * Z4q4q—16 ZjP 
So to extra the Root of VASES LE 


FS Fqq Siniſter part ſquared. 
I 


{200 6Z.qPq Dexter part ſubſtracted. 


————_— —————— 


16Pqq Remain. 4Pq Root. 


22,9—8Pq "uy _ Difference. 


as Ye Half Sum. £ or = Balf Difference. 
4 


_ Zq—4P - 
Root vg En Binomial. Le _ qo Reiicual. 


_— 


Proof of Extra- Theſe Extractions are to be proved by ProduCtion of their Figurals, as thoſe 
Aion of Ronts of Produttions by theſe Extrattions. And alſo by Rational Numbers, working with 


Ira. SP#5: them inſtead of the Irrationals ; as by the laſt Example explained in Numbers will 
appear. 


Speciesy; > 9 


16 


eas te _ 
Numbers ES} yg: 244-7344 
Siniſter Partfquared TEND? 44720736 
I 
Dexter Part ſubſtrated Cz 
I6 
Remain 20736 Root 144 
I 1692 DB 
"Bi online Half ht Arſe = F7  ,,,", ,  OIROORR 
4 A 2704—1152-576 
. 33 I69 13 | T1014 432 $576 
ilrence == Hal vera is 25> 94 
oY -- 3 i591 1 14244—48672 
Binomial Root y, _ RN — | Arſe 48 67 of 07 36 
| | 114244—97344+20736 
Reſidual Root y/:22 —y/g nth ET 


And thus much may ſuffice in this place to be ſpoken of Species, and in them of 
the Simple Elements of both Abſtract and Contrat Numbers. 


Partis ſexte & Libri tertii 


FINIS. 


r 
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® . 
FY i. mY —_—— , 1 * 


o—_— 


ARITHMETICK. 


The Fourth BOO K. 


CONCERNING 
Numbers Proportional, Abſtra# and Contra. 


— 


In Four PAR TS. 


WHEREIN 
Ratios | | {Deciphered. 
Proportions disjunG# Ly | DiſſeRed. - 
Proportions continued 0” —_— 
Aequations  }j {Enodated. 
And their Comparative E1tmEnTs: 


CHAP. I. 
Of RATIO'S. 


ments of Numbers, in their proper Nature, viz. Abſtra#, and gene- 9" Nature 
WF rally and ſpecially Contra# - 1 now come to review them in their comh- rwowaadl 
mon Nature, as they are Relational, and uncover their Comparative ratiz: Elemens 
Elements ; which ſhew the Compariſon of Numbers among themſelves, the De- ?reated ofin this 


_ whereof takes np this Chapter, and the Computation the reſt of this £9 Bok: 


| | AVING thus in the three former Books run through the Simple Ele- Numbers is their 


Deſcription gives us an Account of the ſeveral Species or Kinds of Compariſon, Deſcriprion, 
Computation is an Account of the ſeveral Operations belonging to theſe Species. x 
| Compariſon of Numbers, ſhews what Likeneſs or Relation there is between the - =o 
Nutribers compared ; ard is twofold, Ratio, or Proportion. Compariſon 
Ratio is a Compariſon of Terms, and is, when the Relation or Conferetice is ex- !w9fo!d. 
tended, but to two Numbers or Magnitudes only, as 21 to 12, or 3 to6, or any Ratio, what. 
ſuch-like : This is ſometimes promiſcuouſly called Proportion. _ — 
Proportion is properly a Compariſon of Ratio*s, and is when the Conference proportion, 
reacheth unto many Numbers: This is ſometimes called Proportionality, and often what, and bow 
Analogy. called, 


C1111 Every 
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Ratiotwoſold, Pvery Relation between two Numbers, is cither Ratio of Equality or Incqua.. 
lity. | 

Racio of Equa- Ratio of Equality, is when one Number is compared to himſelf, as 5 to 5, al- 
Ye ways agreeing in Unity. ; 1 

Ratio of Ircquz= Ratio of Inequality, is when one Number is compared to another different from 
ly. him: Wherein alſo there is a double Conference, viz. Ratio of the Greater, and 
This twoſold. Ratio of the Leſler Inequality. : 

Greater Inzqua- Ratio of the Greater Inequality, is when the greater Number is compared to the 
lity alſo two- ] efſer; as6to3, or5 to2, @c. And this is of two Sorts, either Simple and 


"u Prime, or Compound and Conjun&, 7G 
Print, and this, Prime, or Simple Ratio of the greater Inequality, is of two ſorts. 
The firſt is, when the greater Number containeth the Leſſer more than once, 


Fi} hm - and not twice, but once and a Part more, called generally by the Latin Name, $4- 
J's perparticularis, or a Part more : For that one Part of the leſſer Number, is the juſt 


ga þ Difference or Exceſs betwixt it and the Greater. Specially, and for diſtinction- 
ſake, each receiveth his Name from that Part it containeth : As if it contain the 
Halt more, then it is called Seſquialtera, as 3 to 2. 
A farther view of ſuch Ratzio's. 
Ex1nPies. Seſquialtera as '3to. 2. G6 4, &c. 15 an Half more. 
Seſquitertia — — as 4 to 3- 8 to 6, &c. 15 a Third more. 
Seſquiquarta — as 5 to 4. 1oto 8, &c. 15 a Fourth more. 
Seſquiquinta .as 6to 5. 12 to 1o, &c. 1+ a Fifth more. 
Seſquiſexta as 7 to 6, 14 to 12, &c. 1-; a Sixth more. 
Seſquiſeptima as 8to 7. 16 to 14, &c. 15 a Seventh more. 
SeſquiotFava as 9oto 8. 18to 16, &c. 1+ anEighth more. 
Seſquinong —— as 10 to 9. 20to 18, &c. 15 a Ninth more. 
Seſquidecima as 11 to 10. 22 to 20, &c. 1, a Tenth more. 
Seſquiundecima — as 12 to 11, 24 to 22, &c. 1+; anEleventh more. 


GC. 


2, The ſecond Simple ſort is, when the Difference is 2, 3, or more Parts of the 
Containeth the whole ; this is generally called Superpartiens, or Parts more, intimating above one 
leſſer b po a14 part ; but ſpecially every one hath his proper Name, according to his Content, as 
Jone Fart. the former had. For if 5 be compared to 3, then is it called Superbipartiens-ter- 

tias, becauſe it containeth the W hole, and 3 of the Whole. And fo may other 
Names be given infinitely. Some Examples whereof follow. 


— as 5to 3. 1oto 6, &c. 

(erin ——— as 7to 5. 14 to Io, &c. 
Superbipar- JSeptimas as 9to 7. TI8 to 14, &c. 
tens. Ponte —— as 11 to 9g. 22 to 18, &c. 


Tertias 


Examples. 


/ Two Parts 
more, 


$a wo E/t0 ſto 9! bo 


Undecimas as 13 toll, 26 to 22, &c. 
_ tertias-=- as 15 to 13. 3o to 26, &c. 
4 
[ Quartas-- as 7to 4. 14 to 8, &c. 
Quintas —— — as3 to 5. 16 to 10, &c. 
Septimas —— as 10 to 7. 20 to 14, &c, 
e Oftavas — as 11 to 8. 22 to 16, &c, 
Decimas -—— as 13 to IO. -26 to 20, &c. 
Undecimas —— as 14 to 11. 28 to 22, &c. 
ant ag tertias-- as 16 tO I3. 32 to 26, &c. 
b | 
umntas ——— as gto 5. 18 to 1o, &c. 
Septimas—— -—— as 11 to 7. 22 to 14, QC. 
Superquadru- JNonas- - as 13to 9. 26 to 18, &c. 
partiens. NUndecimas —— as 15 tO 11. 30 to 22, &c. 
ſDecimas tertias-= as 17 to 13. 34 to 26, &c. 
_— quintas= as 19 to 15. 38 to 39, &c, 
C, 


LR RT 


oo] 


wo 


OLI DLEND 


Three Parts 
more. 


Supertripay- 
Hens, 


wm! © 
wo 


oof 
waſ*, 


l 


« 


LE ED HE ME 


Four Parts 
More. 


> /Suldo{a 


«l\ 


py mi wi tm wy wt 
a] 
Wy "wy 


, 
A 
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as 11to 6, 22 to 12, &c, 


Sextas - 


L -> 
Septimas. — as 12to 7. 24 to 14, &c. 14 / 
Superquintu- JOttavas ——— as 13 to 8, 26 to 16, &c. 1+ \ Five Parts 
particns. NNonas- - as 14. to 9. 28to 18, &c, 1 * more. 
Undecimas —— as 16 toll. 32 to 22, &c. 1 
Duodecimas —— a$ 17 tO 12. 34 to 24, &c. I --. \ 


GC. 


Here is to noted, that thoſe Rati9's which ſome have ſet to fill up the Comple- 
ment of the other, as Superbipartiens-Secundas, Quartas, Sextas, Oftavas, &c. 
and Supertripartiens-Sccundas, Tertias, Sextas, Nonas, &Cc. are all Irregular ; for 
properly there are no {uch Ratio's ; but thoſe are Ratio's that fall under ſome other 
Name agreeable thereto: As 6 to 4, called by ſome Superbipartiens-Ouartas, is in- 
deed Seſquialtera, $o 10 to 6, called by ſome Superquadrupartiens-Sextas, is pro- 
perly no other than Superbipartiens-Tertias, The like is to be underſtood of many 
others : For as in Common Fractions, it is moſt regalar to ſet them in their leaſt 
Terms; 10 in KRatio's : wherefore.1o to 6 ſhall be accounted 1-, not as 14. 


Compound, otherwiſe called Conjund Ratio's of the greater Inequality, are of Compapnd, and 
tis 


three Kinds. 


The firſt is, when the greater Number containeth the Leſſer, divers times ge- 
nerally called Multiplex, or Manifold ; and particularly named, according to the Containeth rhe 
Times that the leſſer Number is cont4in'd in the Greater : So that if it contain it £if#r mary 
twice, then it is called Dupla, or Double, as 2 tor, &c. A farther Account of ** 


their Names follows. 


Dupla —-—= as 2 tO 1, 4 to 2, &c. 3 Duple, or Double. Exampits. 
Tripla == ——— as 3 to 1. 6 to 2, &c. 4 Triple, or Threefold. 
Quadrupla —— as 4 to 1. ©- 8 to 2, &c. + Quadruple, or Fourfold. 
—_—_— as 5to1. 10 to 2, &c. + Quintuple, or Fivefold. 

c. 


The ſecond Sort of Ratio's of the greater Inequality compound, is named Mul- 2? , 
tiplex-Superparticularis ; which impotteth, that the greater Number containeth | - "poo 
the leffer many times, and a Part more, as to 2, which contains 2 twice and a times, and 4 
half more, and therefore is called Dupla-Seſquialterd. Theſe. Kinds of Ratio's Part. 
may he diverfly divided, as into Double, Triple, Quadruple, &c. and every of 
thent info their ſeveral Sabdiviſions. RE ; 


As for Inſtance. 


Examples. 
Seſquitertia -— as 7 tO 3. 14 to 6, &Cc. 2 
aka —as gto4 18tos8, &c. 2 
| Co . 

Seſquiaitera — as 7 to2. 14 to 4, &Cc. 3 * 
Triplex —2 Seſquitertia — as 10 to3. 20 tos, &c. 32 
_—_— — as 13 to4. 26to8, &c. 3 * 

C, 
Seſquialtera — as 9to2. 18 to 4, &c. 4 
Quang Seſquitertis — as 13 to 3. 26 to 6, &C. 4 
| Seſquiquartai— as 17 tO 4. 34 to 8, &c. 4 

QC. &c. 


The third Sort is called Mulriplex-Superpartiens, and implieth, that the greater 3. _ 
Number containeth the Leſſer divers times, and ſome Parts thereof beſides: And _—_ _ 
are likewiſe diſtinguiſhed-into Double, Triple, &c. Some of theſe, with their Sub- _— boars 
diviſions, appear inthe following Examples, : Parts, 


Seſquialtera—- as 5 to2. 10to 4, &c. 2 
Dates—2 


- Dupla 


NT eng 


. 
En ea EEE <_ 
. 


a —_ c——_ me ——_—_—_— 
— 0 - ns _— ns SIO = 
== 22 - mn —_—_ 4 yt > - a 
— —  —— —— ———————————————_—_ — 4 q Py a 


Examples. 
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* Tertias — as 8 to 3, &c, 2: 
Quintas — aS 12 tO 5, &c, 2? 
Septimas — as 16 tO 7, &c. 2+ 

GC. 
3 Gama — as 11 tO 4, &c. 23. 


{ Superbipartiens 


umtas -— as 13 tO 5, &c. 23 
Septimas — as 17 tO 7, &c. 23 
KC. 
Quintas-— as 14 tO 5, &c. 24 
Septimas — as 18 tO 7, &c. 24 
Nonas -—— as 22 to 9g, &c. 24 


&C. 

Tertias as 11 tO 3, &c. 3+ 

4 ; 35 3% 

—_— as17tOs, &c. 35 
QC. 

_—_—_ as I5 tO 4, &c. 33. 

Quintas- — as 18 to 5, &c. 33 
&C 


( Superquadripartiens— 4 — as I9t0 5, QC. 34 


Dupla —— < Supertripartiens 


( Superquadripartiens == 


ſ Superbiparticns 


Tripla-—— < Supertripartiens 


+ 


SEPHITMAS nn as 25 to A &c. 34 
QC. 
1 Superbipartiens Terrias as 14 tO 3, &c. 4+ 


Duintas — as 22 to 5, &c. 4+. 
GC. 

_—_—_ as 19 tO 4, &Cc. 4? 
Suintas-— as 23 to 5, &c. 47. 
_ 

| - Aypions oe QUIntas —— AS 24 tO 5, &C. 44 

A Superquadripartiens 4 Soptimgs — 23 32 t0 7. &C. ++ 

Cc. &c. | 


Quaarupla- + $yupertriparticns 


Leſſer Inequality Ratio of the leſſer Inequality, is when the leſſer Number is conferred to the 


twofold. Greater, as 3to 5, or 2 to6, @c. 

Containing 4 Theſe &atio's are alſo divided into two Sorts, viz. either ſuch as contain a Part 
Part. of the Number only, as one Third, one Fourth, @'c. as 1 to 3, and 4 to 16, &c. : 
Contiaine fie Of ſuch as contain many Parts of the greater Number, as Three Quarters, Four 
Parts. Fifths, @c. as 3to 4, and 4 tos, &c. | 
How differences Both theſe kinds of Ratio's of the leſſer Inequality, have the ſame Names which 


in the Names the Ratio's of the greater Inequality had ; fave that to the beginning of every 


| fromtheothir. Name Sub is to be adjoined, as Subdupla, Subtripla, Subſeſquialtera, &c. Exam- 


ples of both Sorts follow. | 
Examples of the firſt Sort. 
Examplts of Subdupla ——— as 1 to 2. 2 to 4, &c. + 
w_ Subtyipla - as 1 to 3. 2 to 6, &c. ie one Part, 
| Subquadrupla —— as, 1 to 4. 2 to 8, &c. - 
KC. | | 


Examples of the ſecond Sort. 


Subſeſquialtera —- as 2 to 3. 4 to 6, KC. = 
Subſeſquitertia— as 3 to 4. 6 to 8, &c. c many Parts. 
 Subſeſquiquarts — as 4 to 5. 8 to 10, &c. 


ws w] as 


vie es 


| Katio's properly converſing with Abſtrakt Numbers, appear in the Front of 


Relational Numbers, and ſo are the Subje& of the firſt Part of this 4th Book. 
Proportion diſ- | 


an ©* com Butas converſing both with Abſtrat and Contra&t Numbers, and ſo beſt befitting 
PL. Arithmetick, the uſual DiſſeQtion of all Analogy, is into Simple and Compound 


Proportion. | 
| Simple, 


tion diſ= Proportion, as was ſaid before, is referred to more than two Numbers, and. 
| ſeffed into Sm- therein may be a Conference of the former ſeveral Ratio's in their ſeveral Terms: 


| 


#® 


C , 3 « . 
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- Simple, becauſe the Numbers ſo compared,need make no if ofthe Signs Lor—, 72; into DEX 
This is alſo divided into Diſcontinual and Continual Proportion. — crntinual an 
Diſcontinual, called alſo Disjunc? Proportion, is when there is an Equality of the 737i | 
Difference or Ratio between ſome of the Terms given ; but not current throne? i +25 wg 
all, either ſort ſeldom exceeding four Terms. | _ __ 
This. kind of. Proportion is double, either Arithmetical or Geometrical. | 
Arithmetical Diſcontinual Proportion is, when the Equality of the Difference 4ithmetic, 
is not continued alike throughout all the Terms, but the Difference of the firſt 75% 
and ſecond Numbers is ſomewhere diſtracted. As4.7:5.8. where 3, the Dif- 
ference between 4 and 7, is diſcontinued between 7 and 5. : 
Hence aroſe thoſe Proportions called Muſical, which Mr. Blundevil, arid ſome Hence viſe Mas 
others, make a third Species : And as Mr. Oughtred, in Chap. 6. of his Clavis tells {<#! Pro2or- 
us is, when in 4 Numbers; As the Firſt is to the Fourth, fo is the Difference of 
the Firſt and Second, to the Difference of the Third and Fourth. As 5. 8. 12. 30. Wat they av, 
are Muſical Proportions, becauſe 5. 30:: 8—5. 30—12::3.18. Alſoin Spe- 
cies, A, M, N, E, let A.E::M—A. E—N. Wherefore AE= AN=ME 
— AE in theſe Terms duly ordered, the Rule ſhall be ——— —E and ? = — A. "ate to make 
That is, If the Produd of the Firſt and Third be divided by the Exceſs of the 
Firſt doubled above the Second, the Quotient ſhall be a Fourth in Muſical Propor- 
tion. | | 
Geometrical Diſcontinual Proportion is, when the Ratio is diſtracted : As Gronetrical Pro- 
.15:: 6.18. where the Subtriple Ratio between 5 and 15, agreeth not with the /7tion, what. 
Ratio Puplaſeſquialtera between 15 and 6. | | 
This ſort of Proportion is either Plain or Figurate. | = This twofold. 
Plain or Simple, becauſe the Number found thereby, agreeth in the ſimple Na- Plain, 
ture of the Pata. : Sr | | 
Such as theſe, by the 12, 13, 14, 15, and 16 Definitions of the 5th Book of How ſorted by 
Euclid, may be divided into Alternate, Inverſe, Compounded, Divided, and Con- Euclid. 
verſe , but as moſt ſutable to Arichmetick, they may be divided into Dired or In- 
dire. | | | 
Dire& is, when the Term by which the Queſtion is made, (which is the Third) Dire what,and 
by how much it is greater than the Firſt, by ſo much ir requireth a Fourth Num- 7 founded 
ber greater than the Second : And by how much. it is lefſer, by ſo much it re- pm 
quireth a Leſſer. On this is founded the Golden Rule Dire - For of 3, Num- 
bers given, if the Second multiply the Third, and that. Product be divided by the 
Firſt, the Quotient ſhall be a Fourth Proportional to the three given Numbers. 
Example when the Greater requireth a Greater. If 7 give 28, (being quadru- Examples. 
pled) What ſhall 9 give ? facit 36 3 which is in proportion to 28, asg is to7. _ 
Example when the Leſſer requireth a Leſſer. If 6 give 4, (being diminiſhed 
by -) what ſhall 3 give? facit 2; for 21s in proportionto 4, as 3 is to 6. | 
Indire&, called alſo Reciprocal or Reverſed Proportion, is, when the Term by which Indirect what, 
the Queſtion is made, by how much it is greater than the Firſt, by ſo much it re- _ wy __ 
quireth a Fourth Number leſſer than the Second : And by how much it is leſſer, what jon ; 
by ſo much it requireth a Greater. And on this is bottomed the Backward Rule of 
Three, or Golden Rule Reverſed : For of three Numbers given, if the Firſt multi- 
ply the Second, and that Produ& be divided by the Third; the Quotient ſhall be 
a Fourth, proportional to the three given Numbers. | 
Example when the Greater requireth a Leſſer. If 4 give 10, then ſhall 8 give Exanples; 
5; becauſe as 8 is double to 4, ſo the Double of 5 is 10. 
Example when the Leſſer requireth a Greater, If 4 give 10, then ſhall 2 give 
20; for 20 is double to 10, as 41s to 2. WF 
Figurate Proportions here, are not to be taken ſo much for any Simple Ratio or Figurate = 
Proportion that is between Figural Numbers Hontogeneal or Heterogeneal,” or any of Proporrions 
their Complements or Parodical Degrees mentioned before in Species ; nor yet on- ey -ropl 
ly for the Proportional Figural Numbers, found out by the Dire@® or Indire# Ana- an 
logy aforeſaid ; but the Proportions uſed about Geometrical Figures ; and toge- 
ther with theſe, ſuch as are diſcovered by the Operations proper to the Figurat 
Numbers themſelves, or depending thereupon. And theſe receive Names accord- 
ing to the [ydex of the Figural Noambers they deal with ; as if Squares, then are they 
called Doubled Proportions 5 if with Cubes, Tripled- Proportions ; if with Squared- 
Squares, Quadrupled Proportions, &C. 


How here, 


Mmmmm Al 
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All theſe Plain and Figurate-Geometrical-Diſcontinual Proportions, with 
their farther Subdivilions, and the Iſſues and Operations to. them properly be- 
longing, fill up the Second Part of this 4th Book, in the Computation thereof, 

The other Sort of Proportions before-mentioned, are Contmual, 

Continual Pro- Continual, otherwiſe called Conjuntt Propurtion, is, when three or more Numbers 

portion ewoſold, bear like Proportion in their Progreſſion : So as well the Second Number may be 
referred to the Third, as the Firſt to the Second. And the ſame Difference, or 
Ratio, ſhall be between the two laſt Terms, as between the two Firlt. 

This kind of Proportion is alfo both Arithmerical and Geometrical. 

Arithmetial, Arithmetical Continual Proportion is, when between every two Numbers, or - 

what. Terms, the Difference or Exceſs is equal, as 2, 4, 6, 8, &c, where the Exceſs 2 
is continued throughout all the Terms, @'c. 

Geometrical, Geometrical Continual Proportion is, when between every two Numbers, or 

what. Terms, the Katio is equal, as 4, 8, 16, 32, &c. where the Ratio 2 is continued 
throughoat all the Terms. | 

Theſe two Sorts deal with plain Numbers eſpecially, yet the latter in a manner 

Both called figurates the firſt Terms ; both are called Progreſſion, and have their uſeful Opera- 
Progreſſion. tions computed in the Third Part of this 4th Book. 

Compound Compound Proportions hold Community eſpecially with Contrat Numbers; 
Proportion vow make uſe of the Signs -|- and —, and are thoſe called equations ; that is, Num- 
otberwificalled. 1s equal to others. This may be called Proportion of Equality. And of theſe 

| there are two principal Sorts. 
Zquarions of Firſt, Pure, when one Number is compared as equal to another. 
two ſorts. Secondly, AMixt, (commonly called Aﬀedted'): when one or divers Numbers 
are compared in Equality to divers others. 


Example in Geodedicals = 1 5. =12d. 
Examples in Abſtra# Numbers. 
Examples of ſ 4—=2+2 4=6—2 
Aﬀected, | 4%+283+3 G—2=3—1T 


abxrd Examples in Contra Numbers. 


| 1 0=2H 432. - AI 0=4Y—32 
[1q+1Y =9249gN 1— IY=72—3N Root;. 
 UIo041y-=132-3N 10—1Y=52 +8N 


Theſe, as the moſt profound Part of Arithmetick, occupy the laſt Part of this 
Fourth Book, and cloſe up the whole Survey of this Numbering Art. 
Notes of Ra- Touching Ratio?s is. here further to be noted. 
wes” 1f, As in Fradtzons there is Numerator and Denominator - So in Ratio's there are 
Antecedenr & £0 Terms; the firſt whereof is called the Antecedent, and the ſecond the Con- 
Conſequent, ſequent. | PR / | 
. 2+ 24ly, Fhough Ratio's are ſet cammonly one before another, as in the Inſtances 
=—> bow before-mentioned ; yet for better conveniency in working, they are alſo ſet one 
"_— over another like Fraftions. And by fome, to diſtinguiſh them from FraQions, 
inſtead of the intervening Line, two Pricks are fet ; and fo the. Ratio Seſquialtera is 


thus expreſſed : 


. 3+ zdly, Ratios, as common Fractions before, are either Commenfurable, or Incom- 
—_ men{ſurable. For if the two Terms: campared have. any common Part, that will 
Incommenſurable, <wally divide them both : then they are Commenſurable, as 12 to 21 ; becauſe 

| 3,. a Part of them, is a Cammon-Divifor to: hoth.. ' But: on the contrary, if the 

Numbers have no ſach Part for a Common Diviſar';, they are Incommenſurable, 
as. ef : for 25; can. evenly de: divided by no. Number but 5; and 18 cangot 
* be divided equally thereby. J | | | 
Ratio and Pro- 4thly, The words Ratio and Proportion. may be faund promiſcuoufly uſed one for 
portion promiſ- the other in. good Authors ; which the curious cannot ttwoble at, fince they a- 
*%0uſy uſed, gree. in the Genus, for Ratio is. a. Single Propontion,. and: Proportion. but Plural 
Conjuntt Ratio's Ratio's. : | | 
have thiirNames S$#Þly, In ConjunGt Ratio's, the Names are Conjuntt ; as 3 >. T3 VOITIns. 
FE } 6thly, 


| 


6thly, The Difference between two Numbers, is the Diſtance of a Number _. 6- 
from 2 Number, and is found by Subſtraion - But the Ratio is the containing _ and 
'6f a Number in a Number, and is found by Diviſion, and therefore to be under- 1;4,.. os 
ſtood differently. | 

-thly, The ſame Difference between Terms may fall out, and the Ratio divers. 7... 
As6 to 3, the Ratio is double, and the Difference 3: But 12 tog, the Ratio is os alike in 
Seſquitertia, yet the Difference 3 as before. ifference, not in 


$:hly, If one Number ſhall multiply two Numbers, the Produdts ſhall be pro- _ 
ional. And if one Number ſhall divide two Numbers, the Quotients alſo 4 Nur:ber mu- 
ſhall be proportional. As if 4 multiply 7 and 9, the ProduQts 28 and 36 will be a- wply - _ 
| wo others, the 


like proportional : And if 28 and 36 be divided by 4, their Quotients 7 and 9 or" mig 
will be alike proportional. Nuotients equal. 


nun: $7 ma 00 6. 
Multiplier 4 1] My Diviſor +).6 fo 07 8 g("7 
Example in Species. | 
| B. BA BA. (B 
AxJc.ca A)ca.(c 


othly, Mr. Oughtred in his Clavts, Chap. 6. adds ; If the Conſequents of two NA T. "IE 
Ratio's are equal, they are as the Antecedents : but if the Antecedents are equal, nts _y 


they are reciprocal as the Confequents. eqndl. 
OP. | | | "MN. OPY. en 
As O33 Po S And :- vi 537.9 


iothly, The Ratio of the Antecedent to the Conſequent, is compounded either , . 1*- 
of the Ratio of the Antecedent to the Third, and of the Third to the Conſequent ; _— 4 = : 
or of the Ratio of the Third to the Conſequent, and of the Antecedent to the ,ompouraes. ” 
Third. = : myo 
| 9 


;- PF 
AS 7. 93:2:X As Alo7.9:: x TA 
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'C H A P. II, 
Reduttim of R AT IO'S. 


HE Deſcription of Relational Numbers paſſed in the former Chapter, Com- Computation of 
putation comes next on the Stage. EO | +a 

Ratio's as they are ſingle Proportions, ſo they challenge the Simple Elements of Ratios bar 
Numbers to their Accompt ; and as Contra Numbers have their Ortive Nume- their Simpie 
ration/before their Original. | ; | Elemmts, 

The Ortive Numeration of Ratio*s conſiſts in Redu@ion. : 

Redudtion-of Ratjo*s,, is to reduce them to their leaſt Ferins, or to like Antece- rung ; 
dents or Conſequents. The firſt is to be performed as they are of the greater or jor. tans 
leſſer Inequality. 5 | 

Ratio's of the greater Inequality are to be divided as Integers ; and if any thing 7? —_ _= 
remain abbreviated as common Fractions with the Diviſor to the leaſt Terms : _——C- 
And then if Occaſion be, this Quotient, and the leaſt Terms of the Remain and jy to their leaſt 
Diviſor ſo abbreviated, may be reduced into the Form of an improper Frattion. Terms. 

As $0 to 32, after Diviſion 16 remaineth ; which abbreviated with 32, makes Exanyle. 

+ this, and the: Quotient” 2 is-2: 5, or reduced like an improper Fraftion is . 
and-ſheweththe Ratio of 8o'to 32 in its leaſt Terms, is' Dupla-Seſquialtera. 

Ratios of the. Jefltr-Incquality,, are: to: be. abbreviated. as common Fractions ogra 
tothe leaſt Terms. As: 32: to 80, when; abbreviated, is 5 Subdupla-Seſquial- fer Intquality, 
7 SL FIR | &c, 

: | | Of E xample. 
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| Reg Dov Of the other ſort of Redud#ion, that to reduce Ratio's to like Conſequents; is 
Corjequnts, like Reduction of Common Fractions to like Denominators. As - and -- 
Example. reduced to like Conſequents, is 2 and ;*, andabbreviated is # and =. 
OO If Ratio's 2re to be reduced to like Antecedents; then, contrary to the other, 
Antecedints their Anteceucats are to be multiplied one into another for the common Antece- 


dent; and then croſswiſe every Antecedent is to be multiplied into the other Con- 
Exarple, ſequent, except hi: own. As to reduce ** and ?” to one Antecedent, 20 is to be 
| multiplied into 32 tor the common Antecedent ; and then croſswiſe, 29 into 1, 


. Fr G = 60 Ls 
and 30 into 1. $0115 this Reduction I and P, and by Abbreviation - and ol 


3 


Prorf of Redi= =Redudtion Oi Ratios 1s proved one part by another, after the manner of other 
fion of Rati0'S. p, 119t1wnc, 


CHA P. Ill. 
Addition of RA TIO'S. 


Geneſis ard a- Ty 4TIO”S have their Original Nunieration in their Gene/3s and Analy/3s z and 
nalyfis of Ra-, "ocory , . nes led {i . 44 : 

io, their Gcne/ſrs Prime in Addition, ( called ſometime Continuation) Compound 
Continuation in Adultiplication : their Analyſis Prime in SubſtratF1on, (ſometime called Diminution ) 
ard Diminu- Compound in Zin/t4/2 45 others before them z but being Comparative herein they 
tion, what. differ, for the Op+-rarions of the prime Parts of their Numeration are as the 


Compound Parts ot others, and their Compound Parts as Figurals :. Wherefore 


Roe" 24. Addition of Ratio's, in all reſpetts, is performed as Multiplication of Fractions. 
Caſes, _. Ando twoCaſes are ſufficient. | rH ER 4 
"+25, Caſe 1. Where the Heterologal Terms need no ReduQtion, multiply Anfece- 


Hererologal qent by Antecedent, for a new Antecedent : And in like manner Conſequent by 

_ + wa 7 Conſequent, for a new Conſequent of the Total. 

Example, | As if I would add -* to --, that is the Ratio of 2 to 3, which is Sub-Seſquialter 
to the Ratio 2 to 1, which is double: I multiply 2 by 2, and 4 is the new Antece- 
dent of the Total, and 3 by 1. -So1s 3.the new Conſequent, and the Total Ratio 


is Seſquitertia. 
Antecedents, 


Addends 5 + 5 == 5 Total, 


Conſequents. 


a Caſe 2, Where the Heterologal Terms, or cither of them may be reduced, re- 
Heterologal duce them like Fractions as low as you can ; and then multiply the reduced Terms 
Terms reducible. AS above. 


Example, As to add ” to *:, they may be reduced to and --, and then their Addition 
will make the Total --. | 


2 2 
Y 8. a > T2 
_ 7 7 SH; 
L I 


Muſical Propor- Hereby it appeareth that the Ratio's commanly called Harmonica, or Harmenia- 
tions, how get» ca Ratio ; and ſometime Muſical Proportions, (which are ſuch as are to be found 
ten, in Muſical Conſorts) though accompted by ſome a diſtin& Species from the Ra- 
tio's before deſcribed ; yet are nothing elſe but ſeveral Ratio's of the former Sorts, 

only they have other Names, as appeareth in the ſpeculative Part of Muſick. 

For the Djapente is Seſquialter. Diateſſeron, Seſquitertia, Diapaſon, Dupla. = | 

| | paſen 
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paſon with the Diapente, Triplaz and the Tone, SeſquiofFava. So that the Diapa- 


ſon is made of the Diateſſeron added to the Diapente : And the Diapente is made of 
the Diateſſeron added to the Tone, 


Diapaſon. Diateſſeron. Diapente. Diapaſon, or Dupla. Exmplec. 
Ant. 2 4. 3 12 2 
by: = -. added « o< — 
Conſ. 1 3 = 2 © = _— 6 I 
Diapente. Diateſſerom. Tone. Diapente, or Seſquialter. 
MM: 3 *. + 2 added make 35 — X 
Conf. 2 3 8 —=— === 24 2 


If many Ratio's are to be added together, proceed as in ReduCtion of Fractions wy Ratio's 
of Frattions; that is, multiply all their Antecedents one into another, and like- edded. 
wiſe all their Conſequents. And if the Terms be reduced before Multiplication, 
the Total will be in its leaſt Terms. 


Antecedents. Reduced. Example. 
3 4 S--. T ... 
Alles +5 +7 = 0k 
2 " ff I I 
Conſequents. _ N 
In Addition of Ratio's may be obſerved ; Obſervations. 


1/t, That Addition of Ratio's, ſhews how far the Ratio's added are diſtant from _— 
the Ratio of Equality. For Dupla and Subdupla added, ſhall make the Ratio of What Addiri- 
Equality. on o Ratio's 


r DIPS: - 
As 2+ 7 —_ ; or*. IN ; be Y = ; . Therefore the Complements Zxanj!es. 


of - +# to Unity, which are : + =} &£ +: : make the Ratio equal. 
Otherwiſe if out of each particular Ratio I add or ſubſtra& the Remains of the 
Complement, and make compariſon between the Remains, it will likewiſe ſo ap- 
pear. For 3 is leſs than 5 by 2, and more than 1 by 2; after the SubſtraQion there 
reſts 1. Likewiſe in the Ratio of the Complement ſo working there will alſo re- 
main 1, which is in the Ratio of Equality with the other 1. | 


12 5 1-0 0 6o 
—— 4 I RO pan 
£47 74< — — phe 
©. "x" 3 «+. co 
1 534 FF 2 Ts 
5 I2 T3 13 60 
| 2 _ ' Rs And —2 +3=-þ2—3 
Alſo--- 1 «: + 3=+1 Ss 3 +1 = — 7 
1 Ratio's added to Equal Ratio's, m "OP 
2dly, That Equa 4 o h q 20's, make the Total Equal, | When th _ 
Ag © to 20 Of -» . will be Equal. 
Y + LS ; = | Example. 
3dly, That Equal Rat:o's added to Inequal Ratio*s, render the Total in the ſame . 
Ratio of Inequality the Inequal Ratio was before Addition. When the Total 
od * + Sd Rog 
-_ PO. Al EI 9 Examples. 
Ratio o 15 =14 Ratio Oo + 5 _ : 
Queſtions Reſolved by Addition of Ratio's. Queſtions. 
1. The Ratio of a Penny to a Farthing is as 4 to 1. The Ratio of a Shilling to 1 
a Pengy 1SaS$12to1, What is the Ratio of a Shilling toa Farthing ? | _ of a Sil 
Anſw. A$48 to1, for ſo is the Total of the added Ratio's. vs > Tar 


4 'I2 48 
I I % — I 
Nnnnn 2. Ano 


| 
| 
| 


OE Comes ISS: 


LEED Ian > — Da >> e929 men - 
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2. 2. An Horſe draws a Weight, but can draw three times as much ; and if ano. 
of *y Horſis ther Horſe be joined to him, How much will both Horſes draw betwixt them, 
alc when the fir{t draws as much as he can, and the other but three quarters as much 

as he can ? 


Anſw. Twice as much and a quarter more, as the Addition of the given Rativ's 


ſhews. 
3Z Z : 9 ' 


_ = Addition of Ratio's is to be proved by Subſtraion, as in the next Chapter js 
* made plain. | 


CHAP. IT. 
Subſtrattion of R ATIO'S. 


SubſtraRion of AT1O?S are ſubſtracted as Fractions are divided. $0 two Caſes are ſuf; 
Rario's 7% 70 R cient for their SubſtratFion. 


wad | Caſe 1. When the Homologal Terms need no ReduQtion, multiply croſſwiſe the 
Homologal Antecedent of the Ratio, out of which Subſtradion is to be made by the Conſequent 
Terms not rea%- of the Ratio to be ſubſtracted, and the Product ſhall be the remaining Antecedent. 
_ And likewiſe the Conſequent of the Ratio, from which Subſtradion is to be made by 

the Antecedent of the Ratio to be ſubſtracted, and you ſhall have the Conſequent 


of the Remain. PE 
As the Ratio of 5 ſubſtracted from the Ratio of ?. , the Remain will be 2 


Examples, 5 
And if the Ratio of : be taken from the Ratio of % , there will remain . 
3 4 rape at 2 F 4 —_— 3 > $ ' 
St —v=x7,; Remain. 3 — 7 =; Remain. 


Caſe 2. Where the Homologal Terms, or either of them, may be reduced, re- 


2s 
Homologal qyce them like Fractions as low as you can; and then multiply the reduced Terms 
Tirms reducible. oye. | 


As to take the Ratio of + from -*, becauſe 4 and 2 will abbreviate, they are 


I 
reduced to 2 and 1 : And being multiplied, the Remain ſhall be in its leaſt Terjmns 
3 , whichotherwiſe will be *;. 
T 2 
> 4 —— 3 
1 3 2 


Subſtrafion of / If many Ritio's were to be ſubſtracted from one,or one Ratio from many,then firſt 


— not add together the Ratio's exceeding one, and afterward make SubſtradFion as above. 
Example. As to ſubſtrat . from 4 and : » I firſt add - and X and the Total is #,or 


by ReduQtion +; From which if -- be taken, there remaineth the Ratio of Equa- 


Example. 


lity T or x ” 


Addition. SubſtraFim. Without Redudion. 

A I LL Fd . ; 

5 So 2 ALLEGES Sn ooo Tt 
3 "7; 8 RR I k "FL=2 Sa? Pd 
I "'X FB 


Subſtra&ion of If many Ratio's are to be ſubſtrafed from many, proceed in like manner, ad- 
may from mary. ding together the Ratio's from which Subſtra@ion is to be made, and alſo the Ra- 
tio's to be ſubſtracted : And then make SubſtratFion as above, 


Example, AS 6 and X to be ſubſtracted from x and ; , the Remain will be X 
"—_ =—_ 3 —3 Lg 21 =& 
i For 5 + {+ =+ | And + =+ Ard + —*; - 


Soinss 


FT OY RR, 


__ 
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Sometime more to puzzle a young Praditioner than otherwiſe, many Ratio's 1} Siens be uſed, 

are given to be ſubſtratted from many, annexed with the Signs +- and —, the bow to proceed. 

which though improper, becauſe, as was noted before, thoſe Signs properly be- 

long to «Aquations ; yet there is more Difhculty apparent than real therein. For 

it is but to add what 1s to be added, and ſubſtract what is to be ſubſtraced of the 

Dita. And for a final Reſolution, work with the New Ratio”s. 


As if + _ : were to be ſubſtraced from : _ ; —_ - ; then firſt I add £77" 
w - X , and from the Total 5 I ſubſtra& _ and there reſteth -: - Allo £ — . 
added, make *7 , from which -* taken, leaves ::. Laſtly, From thence I withdraw 


. . o . 2 
the Ratio , and the ultimate Remain is /;.. 


E BOS Li 
"YO. os 2 | 2. #43 4 
3 6-9 "A ET ET Sur 
3 I 
ded — ... enm— 26 H © 
And ;; — © = ;- Ultimate Remain; 
In SubſtraFion of Ratjo's may be obſerved : | Obſeroatiine 
1/t, That Equal Ratio's, ſubſtracted from Equal Ratio's, leave the Remains = "P'Y 
7 When theRemiain 
Equal. gs + 3 6 will be equal, 
Peg ng Example. 


\ 2ly, That if Equal Ratio's be ſubſtrated from Inequal Ratio's, the Remains "8. 
will be left in the ſame Ratio of Inequality the Inequal Ratio was before SubſtraGi- ,, rt —_— 
on made: And isall oneas if the Ratios were added. qual. 


2: | þ, EN ns Examples. 
AS | nw = } Ang *£ 4 3 ? 
2 Emp © I 
Ts: WL ng fJ ; — 
LY 3 


'3dly, Inequal Ratios ſubſtracted from Equal, leave the Remain of the ſame In- "OR. from &- 
Equal Terms the ſubſtra&ted Ratio was, but alters the ſame ſo, that if before Sub- qual, what rhe 


fira#ion the Ratio were of the Greater Inequality, now it ſhall be of the Leſſer 3 Remain. 
and if before of the Leſſer, now of the contrary. | 


F o T | 3 3 (m—_ 
As 3, — 3 pare wa 2 And 1 3 Es z 

3 Sz” 12 6 Examples. 
Ratio 0 —11==* Ratio o —Z =115 


4thly, SubſtraFion ſhews which is the greateſt Ratio of two given ; for after the jy... 
Sbſtradtion, if the Remain be of the greater Inequality, then was the Ratio from ajon of R4- 
which Subſtra&ion was made greater than the ſubſtracted Ratio : But if the Remain. tio's ſhrws. 
be of the leſſer Inequality, then underſtand the contrary. Both theſe are ſo evi- 
dent in the laſt Examples, that no farther Demonſtration thereof is needful. 


5thly, Addition and Subſtraion of Ratio's ſerves to find out new Proportional _ | 
Ratio's ;, for the new Ratio's found by both, are reciprocally proportional. pry” trace. 
As if 5 be added to 5 without Redu&ion, the Total will be ;*. Andif 2 be 2" of Ratios 
2 ſerves for. 


ſubſtratted from X , the Remain will be ' . Then itis evident that 12 to 8 is as £x4np!es. 


3to2; andiztog, isas4t03: Alſo8tos, isas4to3; andg tos, isas 3 to 
2 : So that 8 and 9 have proportion with the other reciprocally, as by the Scheme 
following may appear: After which Form the Antient Writers of Muſick were 
wont to expreſs both the Addition and SubſtratFion of Ratios, as Mr. Oughtred telti- 
fieth, Chap. 10. of his Clavis, 


b l d 
"7 37 
14 t 
MM; 
i, 
$4.4 : 
' 
*"(. 
1 
758 
td | 
£ 1 
n i; 
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«14! 
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468 
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The Antient 3 bI 4 3 

Form of expreſ- 

fng Addition g 

and SubſtraQti- | ag 

'ON of Ratio's. 172 3 
3, 4. 4 —12 2 413..v ar :* © 2 
SEr=o Ergo yy FL=x oN'. Alſo :; -| "xs Pe 
4_3—8 $8 2—%q 2 9 _$ —#* gr 2 
3 $2 Ergo "_—_— _ 9 Alſo ST "Rn ® ; 

Queſtions. Nueſtions reſolved by Subſtraction of Ratio's. 


| To 1. The Ratioof a Pound to a Penny, is as 240 to 1. The Ratio of a Shilling to 
RatioofaPoni . penny, isas 12 to1. Whatis the Ratio of a Pound to a Shilling ? 


to a SHIAnge Anſw. As 20 to 1, for ſois the Remain left after SubſtraG1on. 
+ 
.--- REN 12 — ? = 20 
I 1 I v2 


of one Horſe, At One time as at another when the Ways are bad : One of which Horſes alone 


can draw a Weight of no greater Ratio than 3 to 4. What Ratio ſhall the Weight 
drawn by the other Horſe bear ? 


Anſw. 3to 1 : for if the Ratio F be ſubſtrated from the Ratio 27, the Remain 
will be -:. 


of the th ache 2, Suppoſe two Horſes together draw twice as much, and a quarter part more 


3 I 

3 a inet 36 
nag , —_ 

I I 


4 Sub9 8 Subſtra#ion and Addition of Ratio's are Reciprocal Proofs of each other, as Mul- 
Bara. of tiplication and Diviſion of Fraftions, and need no more than theſe two Queſtions, 
being of a contrary Nature to thoſe in Addition, compared one with another to 
make it plain : For the Remain of any Subſtra&ion of Ratios, added to the Subtra- 
hend, after the manner of Ratio's, will return the Number from which Subſtra@ion 


was made, that is, the Total of their Addition. 


Y 


| CHAP. V. 
Multiplication of R 4 T 10'S. 


Mulciplication, T HE prime Parts of Numeration of Ratio's, in their Addition and Subſtra@ion, 

bf Ratio. have been now ſeen to be like the Compound Parts of Numeration in other 
Numbers. And as before obſerved, their Compounds Parts of Numeration, viz. 
Multiplication and Diviſzon, are like Figuration of other Numbers. 


Rule, To multiply therefore any Ratio, is to multiply the Antecedent and Conſequent 
|  ſooften into themſelves reſpeCtively, as there be Units in the Multiplier. 
Examples, As to double #. » the Ratio Seſqwalter, or multiply it by 2, is to multiply 3 by 


3, and 2 by 2: So is the Produa x | 


| And to triple the Ratio Seſqwitertia, I either ſet down 4 three times, and multi- 
ply the Antecedents one into another, and ſo likewiſe the Conſequents: Or mul- 
tiply 4 cubically, and 3 likewiſe: Whereby there is produced ” ; 


Fadors. Produd, Fadors. Produdp. 
in A—— * a So Ears 
* 4. Fac * Pn 


Id 


LE nts as ds det I 
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In like manner as to multiply any Ratio by 2, is to ſquare the ſame ; and to Mulciplicarion 
multiply a Ratis by 3, is to cube it. So to multiply by any other Number; is to fewates / ET 

figurate the Terms of the Ratio accordingly. 77; Sons. 
Queſt. Ptolomy in his Almageſt, propoſes the Diameter of the Sun to the Dia- Q#ſtion of the 

meter of the Earth, to be as 11 to2.. And by Prop. 18. of Eutlid's 12th Book, 55"9* of the 

Spheres or Globes have triple Proportion to their Diameters, How much then 

ſhall the Sun be bigger than the Earth ? 


Anſw. 166 times and 3 ; for the Ratio of bs tripled that is cubed, produceth 5448 Arjrir, 
. | " I 
which reduced by Diviſfon, gives 166} as betore. 


TO E=— > Z 
a Wo Earns ; (1664 


Multiplication of Ratio's 1s to be proved by their Diviſzon, as in the next Chapter proofof Multi: 
is to be ſeen, plication of 


=” Ratio's; 
CHAP. VL 
| Diviſſom of R ATIO'S. 
Diviſion If Rd 


A S Multiplication figurates the Terms of the Ratio ; ſo on the contrary; Divi/i- Pi | 
on of Ratio*s is to extraCt from each Termof the Ratio given to be divided, a 955 # 5: 

Root of the ſecond, third, or fourth Quantity, &'c. according to the Units con- z;ors q 

tained in the Diviſor. As to divide a Ratio by 2, is to extra& the Square Root 

thereof: And to divide by 3, is to extract the Gube Root, &c. | | 


Thus *: divided by 2, gives in the Quotient 5 Examples: 
And Hl divided by 3, gives in the Quotient . 


But my if divided by 4, makes the Quotient b- 


Dividend. : 
. ® — . © uy » 


Oueſt. If the Body of the Sun, according to Ptolomy, be bigger than the Globe £uftion of the 


of the Earth 166 times and 4 ; then what Ratio is thete between their Diame- _—_— J rbd 
kn anc Ibt 


ters ? 
| | ROT Ano ON TEES Earth, 
Anſw. 2 for 1667, reduced, and the Ratio divided by 3, that is, the Cube 45pwrr. 
Root of each Term taken, the Quotient or Root is ** as aforeſaid: 


Reduced. Divided. 
© oy 3 yang 11 1331 [17 
166; na [i ) $ ( 2 : a4 


Diviſion and Multiplication of Ratic's, being as ProduQtion of Figural Numbers, Proyf of Disi- 
and Extraction of Roots ; it muſt needs be that the one ſhall be Probf of the o- fion of Rario's: 
ther reciprocally as they were, and hath been largely diſcourſed before in Figural 
Numbers. And the laſt Queſtion being but the Reverſe of the Queſtton before in 
Multiplication, will clearly evince withont farther Teſtimony. 


Partis prima Libri quart1 
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The Second P a & T of the Fourth Boo x. 
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CHAP. kh 
Of PROPORTIONS Digun8. 


EXT tothe Computation of Ratio's, come the Computation of Propoy- 
rigs, and their CC _— to be viewed. 
Among Proportions, the firſt that preſent themſelve imp! 
; of them Noſe called DisjunG, f OT OI anal 
Diatntt, whiye Disjunct Proportions, in the firſt Chapter of this 4th Book, were generally de- 
deſcribed. ſcribed to be Arithmetical and Geometrical. 
Tuſt 4rithne. Thoſe Arithmetical ( yet of little uſe in Avithmetick) were before remembred 
rial of littie to give being to ſome Muſical Proportions, and have ſomewhat mentioned of them 
nf th hereafter in this Chapter, withothers Geometrical but give place to theſe, as be- 
— me incyf much more excellent Uſe, not only in Arithmetick, but in ſeveral other Arts 
as and Sciences. 
Woercia their The Comparative Elements of Geometrical Disjunct Proportions, conſiſt in the 
Conparatize E- Tnvention of new Proportional Nuttbers, Plain or Figural, according to the Dats 
lezents coſt. hy which they __ R 
What Plain and Figural Proportions, Disjun& and Geotnetrical. are. t 

=_ = ” Chapter of this 4th Book hath told us. And that theſe plain Proportions = on 
Comparative E- Tet and Indirect ; both which, with their Comparative Elements may be ſab- 
lements twoſold. djvided into Primitive and Derivative. : 
Prinkive Primitive give three Numbers to find out a Fourth or new Proportional by a ſin- 
what, * gle Operation, and need nothing before Operation ſave a due and orderly Diſpo- 

iition of the Data. : 

Primitives are again ſubdivided 


Propertions, 
their Comput a- 
tions and Come. 
parative Ele- 


HO . Dire@, Chap. 2. 
How diuided, ommon, in the Rule of Tire 
avd where intog : : ” InarveF, Chap. 3. 
handled, C Peculiar, in Pradice, Chap. 4. 


Derivative of _ Derzvative before Operation, need ſome or other of the Sim 

four ſorts. - Numbers to fit them for Reſolation. ple Elements of 
Or, 2. give more than three Numbers. 
Or, 3. deal with ſome particular Subject. 
Or, 4. have ſome peculiar Operation requiſite to their Reſolution. 


Ware bandled, of the firſt Sort, are Specificks Dire and Indiretf,—— Chap. 5. 
| Dire, —— Chap. 6. 
| of the ſecond Sort, The Rule of 5 Numbersg 

| C Indive#, — Chap. 7. 

| Fellowſhip, GEAR DELAALLN IS & 
Derruvatives | : 7 ation, ——-—: Crmmmm_mmi__—z_—————Chap. 9. ; 
'of the third JBarter and Exchange, a wes Chap. 10. 
| Sort oſs and 'Garm, GE ny EEE EDEN Chap. It. 
e£quatisn of Paiment, ——— — Chap. 12. 
Fat orſhip, " _ bs —— Chap. 13. 
_ of the fourth Sort, *Fal/hood or Poſition, ———— — ——Chap. 14- 


kigurat Prefors £1 Doubled, 
tid 2 _ Figural DisjunQ Proportions follow them, 
 Bayndifa, ; | : 


—— —— Chap. 15. 


Tripled, &C,— —— Chap. 16. 


Concerning 
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Concerning Disjun& Proportions in general, take this farther Account. Notes 0n Dif. 
1. The Data, or Numbers given, are called Terms ; of which the firſt is ſet to /40R Propor- 
the left Hand, and the Reſidue in order towards the Right. _ Ss 


z. The leaſt and greateſt Terms are called the Extreams, and the others the = bow ſor, * 
Means, or middle Propertionals, Alfo the Siniſter Term ts called the 4ntecedemt, 2-Extream; and 


and the Second his Confequent. So likewiſe the Third and Fourth. Means, what. 
3. In Arithmetical Dzsjund# Proportions, the Aggregate of the Extreams ſhall 3. 4 itimericz 
be equal to the Aggregate of the Means. A _ 
ASin4.7:5. 8, the Sunt of 4and 8, is equal to the Sum of 7 and 5; Toral of the 
Mears and Ex- 
” * Þ . a 8 treams equa!, 
Exaiþ, 


I2 
4. If of three Terms in Arithmetical Dzsjun? Proportion, & fonrth be ſought ; + 75% Terms 
from the Second added to the Third, the Firſt ſhall be abſtracted. | = +4 ere 
As in the former Example, if 4. 7. 5 be given; then from 12, the Sum of 7 —oleagig 
and 5, ſhall 4 be abated; ſo will the Remain be 8. | 


For 7 + 5—4.=8. 


5- Numbers or Magnitudes in Geometrical Disjun& Proportion, have the Ag- 5. Geomet.Diſ- 
gregate of the greateſt and leaſt Terms, greater than the Aggregate of the Refi- Jun&t Propor- 
doe ; but the Produdt of the Extreams, equal to the Product of the Means. du of ; = 

AS3.15::6.18, the Total of 5 and 18 is 23, greater than 21, the Total of ;, 


. : - x reams and 
15, and 6; but the Product of 5 by 18, which 1s go, is equal to the Produ® of oo equal, 


I5 by 6. Multiplied. Exampie: 
$.1y 7: 6.18 


Ergo, R + A ſhall be greater than S + Z. But SZ=RA, and by Conſe- 


quence =A in Numbers 17 => 36. 


From hence ſprang the Rule of Three, ſpoken to iti the next Chapter. Whence the Rulc 
6, Four Numbers or Magnitudes in Disjun& Geometrical Proportion Direct, * "draw 
ſhall alſo be proportional ; if they be Alternate, Inverſed, Compounded, Parted, gt 3 5s 
Converſed and Mixt. | et, "Rl 
Asadmit7 get28, and accordingly 9, 36, then alternately ſhall y. 9 :: 28. 36 ; otherwiſe Pro- 
that is, Antecedent to Antecedent, and Conſequent to Conſequent ; and there p-tional: 
the Ratio of 7 to 9, is aliks to that of 28 to 36. ; Alternate. 

And Inverſed 28.7: : 36. 9, the Duadruple Ratio of 28 to 7, is the ſame with In. 
36 tog. Here the Conſequent is taken as the Antecedent, and ſocompared to the 
Antecedent as the Conſequent. | 

Alſo Compounded ; as 7 and 28 whichis 35 isto 28, fo ſhall 9 and 36 that is 45 Conp-unded. 
to 36. This is when the Antecedent and Conſequent, together as one, are com- 
pared to the Conſequent. 

Azxain, being divided 7 — 28. 38 :: 9g— 36.36. And if withdrawing the Porte. 
firſt Term from the Second, the Reſidue be conipared the Second, yet the Ratio 
ſhall be alike to the Ratio of the Remainder of the third Term ſubſtrafted from 
the Fourth, compared to the Fourth. For divided Ratio is, when the nm" 

wherein 
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wherein the Antecedent exceedeth the Conſequent, is compared to the Cornſe- 


quent, as 21.28::27. 36 where as well 27 to 36, aS21 to 28, are in the Rg- 


tis Subſeſquitertia. 
Conttrfede Likewile, if converſed, that is, when the Antecedent is compared to the Ex. 
; ceſs, wherein the Antecedent exceeds the Conſequent, 7 to 35, which is the 
Sum of the firſt and ſecond Terms, are in a like Ratioas 9 to 45, the Sum of the 
third and fourth Terms. | 
Mixt. Moreover, Mixt, as 79 +28. 79 — 28:: 9 +36. 9— 36, which in effe&, is 
as 35-21 5345+ 5, both agreeing in the Ratio Superbipartiens-Tertias. 


Examples An Example in Species explained, with other Numbers. 
Data A. «::B. þ $185: $6: 24 
C Alternate * ne 13% - PW | $- #7: 36: 3s Subſeſq"ialter. 
| Inverſed *  A::Þ, B 16. 4::24. 6 "2 
4+16.16 :: 624.24 + 4 tr 


FA &. «::B+p. 
Compoindes A+B. B::«þ+þ. 4+ 6. 6 :: 1624.24 { Twas, 
4—16 , 16 :: 6—24.24 @ *"*ſeqitic, 
4—'6. 6 :; 16—24.24  Sultrigte, 


. $2 s Subquintaple, 
ng 


'o 
2 Þ 
1 Divided $585 eg 
; Þ 
Converſed 3 
il C 4. 4+ 6:: 16.16 +24 Sub Went 
lack Abs, A-& :: B-p.B-B.4-16. 4—16 : : 6+24. 6-24 7 Sperbipartient- 
% 


A+B.A-B ;: «-þþ.«-£.44- 6 * 4— G:: 16+84-16-24 * va 


A.A +B::«. «+ 


7. Numbers Pro- +5, Certain Numbers or Magnitudes proportional, it ſhall be, That as one An- 


pmtimal, ts tecedent to his Conſequent ; fo the Sum of the Antecedents to the Sum of the Con- 
Conſequents. = £, qu ents. TY 
Example. - | Example in Numbers, 
AS . 4.16::64241:3412::2.8; It ſhall be then, 
That4. 16:: 4 +63 +2.164-24+12+8. 


Example in Species. 


As A.a::B.b::C.c::D.d; Therefore it ſhall be, 
That A.a::A+B+C+D.-a+b+c+d. 


8. Anticedintss $8, When the Antecedents of many Proportions are equal, it ſhall be ; That as 
equal the Conſe- one Antecedent, : to the Sum of his Conſequents : So another Antecedent to the 
20 he Sum of his Conſequents. | | 


'* Example in Numbers and Species. 


Examples. MS: 43 16:::6.. 24 Ard 4.12 ::6.18 And 4.10::6. 19 
SB ::6-Þ A.C:::%-£© M0 ::4- 6 


Ergo 4 . 16 12+10::6.24 +18 þ15 4.9: ” 
LES C4Dis.b 4c ES 4-35:36. 57. 


&.Four in Arith, 9. If 4 Numbers or Magnitudes in Arithmetical Proportion Disjun@, be added 
Disjun& Pro- to, or ſubſtratted from 4 others alike Proportional, the Totals and Remains 


porcion added will be Proportionals. 
20,07 taben ſrom 


others the Con- nn 
ſequents, >. . 9 +e II Exceſs - 
| | SS Jo 7 Exceſs 2 
Example. | Totals 5.9: 14. 18 4 
Remains 1 . 1 $4 © 


\< Forin Go, 1: If four Numbers, or Magnitudes, in Disjun& Geometrical Proportion, be 
Dicjune Pro- Multiplied or divided by four others reſpectively Proportional, The Produdts and 
portion, m#/zi- Quotients ſhall be accordingly Proportional : And the Ratio in the Produts will 
ply or di:ide 0- likewiſe be multiplied, but in the Quotients divided. | | 


- thers the Conſe- : 
- quents, | | EET | - | | | 7.28 


Lib.IV.Par.If, 


—_— CO BIT YELL) 


b-£-3 


Chap. IL The Dire&t Rule of Three » 401 


I, 28 T 9 = Ratio 4. Ecamjle. 
| $. 2::  #- Ratio 4 
Products 56 . 896 :: 81 . 1296 16 
Qunotients '14 .. 14 :: 1. 1 0 
CHAP. IL 


The Dire Rule of Three. 


N the Front. of the Comparative Elements of Disjun& Geometrical Proporti- Direct Rule of 
ons ſtands The Rule of Three, ſo called, becauſe three Numbers are given to Three, wy {s 
find out a Fourth Proportional Number ; ſometime The Rule of Proportion, be- >—p8 ed thi 
cauſe the Likeneſs or Agreement of ſome Numbers within themſelves, or each Ruf of Soo, 
to other, is thereby declared : But moſt frequently it is called The Golden Rule portion. 
for its Excellency, the Concluſions wrought and obtained thereby being ſo many, /#» tb Gol- 
and ſo profitable and uſeful, as exceed all Credence in the Unskilful. And to dif- den Rule. 
ference this from The Double Rule of Three, ſpoken to hereafter, in the 6th and 7th ho the 
Chapters, this is called The Simple Golden Rule. | oc $marh nr ag 
This Rule of Three, as in the Chapter before noted, is Dire@ and Indire : to the gule of Three, 


Performance and perfe&t Underſtanding of The Diret# Rule of Three, weſt and In- 
Ireca, 
Preparatory. 
Some things are Opera, 
. Probationary. 


The Preparatory Part, is the Right Diſpoſition and Conſideration of the Data, or Preparatory to 
Numbers given. And this is to be had in the Precepts following. the Direft. 

I. Place the three given Numbers, as A . B . C, in oneor other of the three 1 How to p14? 
following Varieties : but the laſt to the right Hatid is of late as brief and beſt, moſt #% Nwmbrs. 
inuſe; that is, to divide the firſt Term from the Second by a Point, the Second 
from the Third by four Points, and the Third from the Fourth when found by 
another ſingle Point. So ſhall it be read, as AistoB; ſois CtoD, ſignifying the 
Fourth new Proportional when found. And the Data ſo ſtanding, the Number 
ſtanding in the Place of A, ſhall be called the firſt Number or Term ; and the 
Number placed as B, ſhall be the Second ; and the Number in the Place of C, the 


Third. | 
Common Way. Old Way. | Late Way. 


+» A B 
A—B—C— a A-. B::r% 
C 


2. Let the Number upon which the Queſtion propounded depends, be always 2. Where w ſet 
ſet in the third Place, or C, and called the third Number. that on which 
3. That Number of the Data which is of one Denomination and Nature with ** {<a _ 
the Third, muſt be ſet in the Place of A, for the firſt Number. - Which muſt 
4. The right Places found for two of the three given Numbers, of neceſſity the be #/. 
Number of another Nature or Denomination, left unplaced, ſhall be ſet in the ſe- 4: Which the je- 
cond Place inſtead of B; and ſo will all the Three be rightly placed. | cond Number. 
5. When the Denominations ſeem to be doubled, as Yards-long, Yards-broad, 5- P:nonivati- 
Pounds-principal, or Pounds-profit, &c. the latter Denomination is to be reſpe&t- "a — 
ed in placing the Numbers. -nolgh aan 


6. The fourth Number, when found, ſhall be of like Denomination with the 6. Fowtrh of 
what Denomi- 


Secand. | 
| © ClInventionof the Diviſor, Aon 
The Operatory Part conſiſts in the = : Operatory in 
; Reſolution of the Queſtion: the Dirett, 


PPPPP To 
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To find the To find the Diviſor after the Data are rightly placed, conſider whether the 

Diijor. fourth Number, which is the Number quelited, mult be greater or leſſer than the 
Second. For if greater, then the leaſt of the two Extreams ( which are the fir 
and third Numbers) ſhall be Diviſor : But if leſs, then the greateſt of thoſe two 
Extreams is to be Diviſor. 

To reſolve the To reſolve the Queſtion, when the firſt Number is found to be Diviſor, the Rule 

Queſtion. is called the Dired Rule of Thrce, and is to multiply the ſecond Number by the 
Third, and divide the Product by the Firſt. The Quotient of this Diviſion ſhall 
be the Anſwer to the Queſtion, and the fourth Proportional : For ſuch Proportion 
as the third Number beareth to the Firſt, and is greater or leſs, ſuch Proportion 
ſhall this fourth Number bear to the Second. | 

Example. Example. What ſhall 18 tb. of Spice [ Yards of Cloth, Buſhels of Wheat, &c.] 
coſt me, when 3 Þþ. [ Yards, Buſhels, &c. ] of the ſame Commodity coſteth me 

Ss? 

The Queſtion thus propounded, I ſee, by the ſecond Precept, 18 #. muſt be 
the third Number, becauſe the Queſtion depends thereon ; and by the third Pre- 
cept 3 1þ. ſhall be the firſt Number, becauſe it is alike denominate to 18, the 
third Number. So of neceſlity 5 5. which is the odd denominate Number, ſhall be 
ſet in the ſecond Place, according to the 4th Precept; and the Numbers thugs 
rightly placed, ſtand as here ſer. 


—  . © tb. s. t6. 
Mz3.5 :: 18. Commonly if 3—5—18? 


And if wrote at length ſhall be, If 3 i. coſt me 5 s. what ſhall 18 th ? 
Then to find the Diviſor, conſulting with Reaſon, it is evident, that 18 ft. 
ſhall coſt me more than 3 th. Wherefore enquiring for a greater Number than 55. 
the leaſt Extream, which here is 3, ſhall be Diviſor. And ſo 5 and 18 muſt be mul- 
tiplied together, and the ProduCt go divided by 3, the fourth Number and Reſo- 
lution is obtained, which is found to be 30, and they to be Shillings, denominate 


as 5 s. by the 6th Precept. 
8. 3 7 
As 3.45 :: t$..:30 
23 So 
_ = 30s. 
./ Reverſe the Queſtion 
___ - The Probationary Part is either to 2 Or, 
three, by Multiply the Extreams and Means. 


-ofxe the To reverſe the Queſtion : Let the third Number of the one Queſtion. be the 
— Firſt of the other ; the former 4th the Second of the next Work 3.and the firſt 
of the former, the Third of the Latter ; and after Operation, the Fourth of this 
Latter will be the former ſecond ; and ſo prove both, if there be no Error in 

the Operations. R _ FP | 

Multiplying te To multiply the Extreams and Means reſpeQively, according to the Fifth of 

Robins and the foregoing Chapter, the ProduQts being equal, wil alſo "en. A the _ of 

Means. any Queſtion reſolved by the Rule of Three, | 

For in the Inſtance before, If the Queſtion be ſtated thus ; 

Exanyle, If 18 tþ. coſt 30s. what ſhall 3 Ih. coſt? Seeing a leſſer Number than 30 is 
looked for, 18 the greater of the two Extreams ſhall be Diviſor ; which ſhall di- 
vide go, the Product of 30, into 3. Sowill 5, the Quotient, be equal to the 
former ſecond Number, and prove the former Work true. | 

Alfo if the Extreams and Means be multiplied in either Operation, they will 
produce in both Operations 90. ? 


th. s 18.30 18.90 :: 3.5 


". ie 3+<* 38 
'' 24 Wihehe \þ# L-2 : 
i IFC | | go Dn A. 9©O | 
| mm | -— 


And 


OR” — ER” 
"IT pa ans. ate 
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And the Sexcuple Ratio between 18 and 3, is equal to the Ratio of 30 to F. | 
Nevertheleſs though this above be the common Courſe in reverling the Queſti- Fow Number: 
on, it may be noted turther, That where four Numbers are proportional, their 5 Proportion, 
Order may be ſo tranſpoſed, that each of thoſe Terms may be laſt in Proportion. mn —_ 
As, firſt, 1.2:: 3.6. Second, 3.6 ::1.2. Third, 2.1::6.3, Fourth, es 
6.3::2.1. Soas every Proportion doth implicitly contain four Orders, two 
deſcending, and two aſcending; by one of which Orders, if of four Proportio- 
nals any three be given, the other Unknown may be found our. | 
That nothing may be wanting to compleat the Neceſlaries of this Chapter, let I Reſolution of 

it be obſerved, that to the Reſolution of every Queſtion propounded, the Multi- 4# Queſtions 

lication and Diviſion uſed be proper to the Nature of the Numbers given: And rar Lagnry 
this will fave a burdenſome Charge of the Memory with many Rules ; which is Divifm bo be 
always to be avoided, where one Rule and Method of proceeding is ſufficient. uſed. h 
Asto reſolve a Quettion propounded in Fractions, or other Contract Numbers, it The Beneft 
is but to multiply and divide after the manner of Fractions, or other Contract 
Numbers proper to the Data, mutatis mutandis : Whereas moſt Atithmetical Wri- 
ters deliver the Rule in Fractions, thus, Multiply the Numerator of the firſt Fra- 
ion, by the Denominator of the ſecond Fraftion, and that Produtt again by the 
Denominator of the third Fraftion, and this Product ſhall be Diviſor. Again, 
multiply the Denominator of the firſt Fraction, by the Numerator of the Second, 
and that Produ& again by the Numerator of the Third for the Dividend. Much 
more long and tedious to the Memory, than to multiply the Second by the Third, 
and divide by the Firſt, as Fractions are to be multiplied and divided, 


Example i Frad1ons. 


If > of one Ell coſt me 4 of a Pound Sterling, What ſhall 7 of an Ell coſt? Here Exanylis is 
» being Diviſor, +4 and ; are multiplied together ; and the Product 2 divided by 3, -"rome+y g tht 
giveth in the Quotient +5 of a Pound, or 105. 8d, = f; 


£fi.:4. - £& + 2 
A 3 4 5t4 oo» 25 For 42 x 


The other Way uſed by ſeveral, 15 thus. 


' T0. EM - 1 8 
+ SK 3 + a1 
ot Bd YL FL. - 0099 | 
2 | ” _ F4xqu=16 
. = ——_ . . 63 hid or Wee 
Diviſor 3 Dividend '5_ ZXJX2==3O 


Examples in other Contract Numbers, with their proper Multiplications and 
Diviſtons. 


Decimals, Decimals. 


If 1585 Ells colt 79l. 2s. 6d. What will 640 Ells coſt at that Rate? The he Pri 
firſt and ſecond Numbers turned into Decimals, are 158,25 ; and 79,125. Ope- -4 - on of 
_— —_ _ as aforefaid, the Reſolution is 3201. and the whole Work is as 

ere followeth. | 


Ells. I, Ells. l. 
AS 158,25 . 79,125 :: 640 . 320,0 
6) BO. | 
G2) 3165 009 3x65 . 
Index (1) of the 47475 © m—_ 320,0 
; TESTES i 
Quotient. 5 O6 40,000 256 
Aſtronomicals, 


| P Aſtronomicals, 
If the Diameter of the Moon be ſuppoſed 33' 28”, and the deficient Scruples _ 

at a Lunar Eclipſe are found to be 29' 5", What are the Digits eclipſed ? Aſtro- & *** Digits 

nomers allowing 12 Digits for the whole, 12 ſhall be the ſecond Number, by the *** 


proper 
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proper multiplication whereof into the third Number, after Diviſion made there 
is found 10 Digits, 25 41”, and almoſt 50". 
--._ -. a 7 A. 'y 
As 33 , 28. 12 :: 29 , 5 + 10 , 25 , 41, &Cc- 


23 | 27 
4SR, X74 . 29 . 20 | 52 
I'2 © . it 
348 . 60 ) Þ , 49 4 99 5 99 . 29, 15C 2 25 9 41 
: : - $ + 34 + 40 
5 - 49 . OO I3 . $6 . 40 
3. 26.28 
Logarithms. Log arithms. PIs | 
of Intereſt- If at Simple Intereſt, 6 s. be the Gain of 5 1. Principal Money, What in the 
Money. ſame ſpace of Time, and at the ſame Rate, ſhall 100 1. gain ? Becauſe Addition of 
Logarithms is equivalent to Multiplication, and SubſtraQtion to Diviſion ; The 
Logarithms of the ſecond and third Numbers added, and the Log. of 51. the firſt 
Number ſubſtracted, the Log. for Reſolution will be 2,07918,12461, which is 
the Log. for 120 s. or 61. | 
ne” x I, s. I. 
AS 5. 6 :: 100, 120 ., or6 
Or, 0,69897,00043. 0,77815,12504 : 2,00000,00000. 2,07918,12461, 
Log. of 6. 0,77815,12504 
Log. of 100. 2,00000,00000 -_ 
Sum 2,77815,12504 Product. Log. of 600. 
Log. of 5. 0,69897,00043 | 
Difference 2,07918.12461 Quotient. Log. of 120: 
Ry | Coſſicks. 
of pi a jr If 16Y be equal to 2s, what ſhall 30p (coming from the ſame Root) be equal 
of 30. = ” to? Anſwer, by the following Operation to 3Y@ and 4. 
As 16Y. . 2fs :: 30Þ . 3} Yo. 
For 26x 300=60YYY. And 16Y) 60YYY (3;Yq. 
Indices 5-+3 =8 Indices $8—2=6 
The like for Compound Cofſicks whole and broken. 
Surds. Surgs. 


If 34+w16 be alike to 4+ wg, What ſhall 5--w4 be like to ? By the Opera- 
\ 9-2 a tion following, (performed according to the Nature of the Data) the Anſwer 
appears to be W25+W4. 


As 3+WI6 - ++ :: 5+W4 . W25kWa. 
5+-W4 


3—Wis _ 
9+wi144 20-W225 
—W144-16 W 64-þwW36 
g9—16 20+W 225 +W 64 +wW36 
— 3—W I6 
7 Gozo: FW 576 FW 324 
— _ —W6400—w3600—W1 024—Wyg76 _ 
—W1225—W 196 


—W49g)—Wi225—Wig96 (W254-W4 


The like for Simple Surds as well as Compound, both Integers and Fra- . | 
ctionary. | | | | | | 


Species. 


> > 


] 
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Species. Spreies, 
If $8 AB require 56 BC, What ſhall 7 AD require ? Operation being made 0f 74D, wiz: 
according to the Simple Elements of Species, the Reſolution for Anſwer will be '1#*4- 
CD. 
bas As 8AB.56BC :: 7AD . 49CD. 
For 56BC x 5 AD=392BCAD. And 8AB)392BCAD(459CD. 
The like for other Species, Simple, Compound, Integral, Fracted, Rational or 
Irrational, mutatis mutandts. | 
And as the Proceſs in the Work of thefe Contra&t Numbers : So the Proof of 7!99f of Con- 
the Work, when done, needs no new Inſtitution, For the Reverſe of the Que- traft like other:, 
ſtion, or the Multiplication of the Extreams and Means, ſhall prove them all. 
And over and above, as the Simple Elements of Contra&t Numbers had their ſin- 
gularity of Proof in reducing them to other Numbers : So the Comparative Ele- 
ments of Contra& Numbers may be proved, by taking other Numbers in their 
ſtead, and comparing the Reſolutions together : As in the laſt Example thus 


bl . . 
proved is evident. 


| Reverſe of the Queſtion. As 7AD. 49CD :: 8AB. 56BC. Example, 
Extreams in the _— 56BC 49CD 
Means in the other, _7AD 8AB 


392BCAD == 392CDAB 


Reduction into other Numbers, ſuppoſing A=r.B=2 . C=3. D=4. 
Then 8AB . 56BC :: 7AD . 49gCD . ſhall be 

As 16. 336':: 28 . qW-:; 

For 335 x 28 —=9408: And 16)g9408(588. 


CHA P. IIL 
The Tadiref Rule of Three. 


$ HE next of the Comparative Elements of Disjunt# Proportions Geometrical, is, m—_ m_ 


The Indire& Rule of Three, called feverally by Authors, as, The Reverſed, Con- ,,, 1, 
_— ” es and Backer Rule ; though improperly, except the Firſt 7 
and two Lalit, 

In this Indired? Rule of Three, all the Preparatory and Probationary Parts, and _ es hay 
the finding of the Diviſor, is exa&tly the ſame with that in the precedent Chapter *'* ty 
of The Dired Rule of Three, the only Difference is in the Reſolution, ; 

To reſolve the Queſtion propounded; the third Number being found to be Di- 7% #5 Nun- 
viſor, as it always will in Indire& Proportions, the Rule is, Multiply the firſt and ,;;"* an 
ſecond Numbers together, and divide the Produd& by the Third. The Quotient of 
this Diviſion ſhall be the 4th Proportional Number, and anſwer the Queſtion. For 
the Proportion between the third and firſt Numbers, is the ſame between the Se- 
cond and Fourth. | | 

_ Example. If at 4s. the Price of a Buſhel of Wheat, the Penny white Loaf muſt Queſtion of the 
weigh 9 Ounces Troy, What ſhall it weigh at 6 s. a Buſhel ? Weight of 

The Numbers right placed, according to the Precepts of the former Chapter, 34 
to find the Diviſor, I conſider, the dearer the Corn, the leſſer the Loaf: So the 
Number quelited being leſs than the Second, the greater of the two Extreams, 
which 1s 6, the third Number muſt be Diviſor. Therefore 4 multiplied into 9, 
and the Produtt 36 divided by 6, giveth 6 Ounces for the Number deſired. 


% Ounces. & Onnces, 
FOE TH Ss Ounces, 
WE - 2c 
36 6 


Qqqqq | Proof 


——_— 
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Proof of the In- Proof as in the Rule of Three Dire@, by 
mt " Reverſe of the Queſtion. Ratio. 


S. Ounces, s, Ounc. Extreams. Means, » ) * ( " Jo ) 9 / 3 abbrevis 
A 3 3: 4 - 9 $- 55 S328 4\2 ?®/ 6\ 2 td. 


6 y \&/ IT 
4 )36( 9 Ounces. 36 == 36 4) 6(1; 6)9(1 I divided, 


Proper Multi- Further as neceſſary to this Chapter is to be remembred, for the Reaſon before 
plication and rendred in the Diret? Rulc of Three, That whenſoever any Queſtion reſolvable b 
Diviſion bere t0 the Indire@? Rule of Three, is propounded in Fraftions, or other Contra&t Numbers, 
_ the the Multiplication and Diviſion proper to the Data be uſed. It being much ſhor- 
ood a ter to remember, to multiply the firſt and ſecond Numbers aftet the manner of 
Fractions, and divide the Produ@ by the Third as Fractions are divided, than to 
multiply the Numerator of the firſt FraQtion, by the Numerator of the ſecond 
Fraction ; and that Produtt again by the Denominator of the Third for the Divi. 
dend: Andagain, to multiply the Denominator of the Firſt by the Denoming- 


tor of the Second ; and that Product again by the Numerator of the Third for 
the Diviſor, as ſome deliver the Rule, | 


Example m Fradions. 
Examples in 


IT. If I lend 3 of a Pound to a Friend for 5 Months. And when I come to borrow 


- _ of him, he can ſpare me but 5 of a Pound : How long may I keep from paiment 
og ping  thereot again, to equalize the Intereſt of his Loan to me ? 


Anſw. 12 Months and } of a Month. 
LC + 4. AY 


—_—_ 1 4uto * ILYE(CAfos 
E-—1 
The tther Way uſed by ſeveral. 
LAME 4A 3 
AS  LTBEIY. 125 7 
21 4 
FE —_ 74 | 
42 + 25(2( 124 
_ Se" 
- Dividend 252 Diviſor 20 


Example in Decimals. 


decimals: Suppoſe af 5 5. 9d. the Buſhel of Wheat, the Penny white Loaf weigh 9 Oun- 
Gf the Weight of ces Ms Penny Weights ; What ſhall the ſame weigh, when Wheat is riſen to 
Bread. 5 s. 6 d. the Buſhel ? 


Anſw. $ Ounces, 4+ Penny Weights, and ſomewhat more. 


s. Ounces. FS. Ounces, 
As 0,2875 + 0,775 *: 0,325 » 0,6855 
PM: "+, G) a(25 | 
1437 7 7x87\Q. 
& 201 5 GB) ,2228x25{ ,6855 
G) 20125 (4) * 37 
22228125 Fs 
23325 
; "D. | Examplt 


Example in Logarithms, 


In caſe I lend a Friend 3201. for 20 Months: And when I want, he courteouſly rogaithris. 
lendeth me 4007. When ſhall I pay him again, not to treſpaſs on his Kind- of paying Mo- 
neſs ? ney lent: 

* Anſw. At 16 Months end, 
I. Mon. L, Mon. 
As 320 . 20 :: 4% . 16 
Or, 2,50514,99783 - 1,30102,99957 : 2,60205,99913 : 1,20411,99827 


Log. of 320 . 2,50514,99783 

Log. of 20 . 1,39102,99957 

_: 3,80617,99740 Produc. Log. of 6400, 
Log. of 400 . 2,60205,9991 3 $66 


Difference 1,20411,99827 Quotient: Log. of 16. 


Example in Species; 


If 15 Pioneers, with the help of 3 Boys, can dig a T rench, and build a Wall Species, 
in 12 Days; and Expedition requires the ſame to be done in 9 Days : How many 9 #orkmn ed 
Men and Boys are there needful * build a Wall, 


Anſw; 20 Pioneers and 4 Boys, 


As 12A . 15B+3C:: 9A : 28B--4C. 
For 12Ax15B+3C==t80BA + 36 CA. 
Aid 9 A) 180 BA 36 CA. (20BÞ 4 C, 
The Proof of theſe, and ſuch others, areas before, by reverſing the Queſtion, Proof of thiſe a 
or multiplying the Extreams and Means; or, moreover, by taking other Num- 94% 


bers inſtead of theſe Contracts, and working therewith All which by the laſt 
Example is here inſtanced. | 


Reverſe of the Queſtion. As 9A.20B+4C:: 12A.15B+3C. Exanylt, 
Extreams 4 de” + fa Means 4 15B + 3C 


12A 
180BA + 36CA 180BA+-36CA 
; i Days. Labourers. Days. Labourers. 
Onitting the Species. As __ 18 ;2 RR... * 
12X18 =216 9) 216 (2 
CHF 7 


PRACTICE. 


PraQice. 


T HE common Comparative Elements, in the Dire@ and Indire& Rule of Three vi- 
ſited, the other Part of the Primitives which is Peculiar, comes to be pateart, 
and this is Pradice. 


 ÞPradiice is ſocalled, from the frequent Uſe and general Practice thereof, and . 
1s a Compendium or Breviat of the brief Rules and moſt expeditions Me- "=, ©:4 #iy 
thod of reſolving the Propoſitions reſolvable by the Rule of Three, after the Com-1* ©** 
mon Way. So as if any Proceſs therein be ſhorter than other, it falls under con- 
wn here. < | EE: 

The practical ſhortning the common Work of the Rule of Three, may b - Bo 
Priſed Tater one of theſe three Heads. F OT” Mak ch 


- Rice, 


t. When 


—_ 


_ *.. As Ov . 
. _— —_ . 
RED. canis On EPI IE IE SIA 4.9 4 1 
> EI 
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Ot I anne Fo 1 os er Re — w_ 
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> 
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x. When the firſt 1, When the firſt and third Numbers may be abbreviated, then reduce them 
21d third Nu- to their leaſt Terms, and by thoſe Terms proceed, as in the Rule of Three, to 


bers will a0- . « 
rath wy the Reſolution of the Queſtion. 
Example in the Dire Rule of Three. 


Examples. If 3o Rodsof Wall making coſt 8 5s. What ſhall 48 Rods coſt ? Becauſe 3o and 
of the Prict of ,$ will abbreviate, they may be reduced to 5 and 8 for the firſt and third Num- 


—_ A bers, and the Reſolution thereby gotten will be 12 s. 5, as by the Common Way. 
Rods. $. Rods. 5. Common Way. 
_— AM; . 3:3 . 1 As 90.-$:: 48. 124 
5 ):8 6 — —— 
5). 64 125 30) 384 (| 125.4 


Exaniple in the Indire& Rule of Three. 


of Latewers ro If 18 Labourers in 12 Days can finiſh a Piece of Work ; In how many Days 
the firſt and third 


finiſh a Pixce of ſhall 24 Labourers finiſh the ſame Work ? Here 18 and 24, 


Work, Numbers, will be reduced to their leaſt Terms, 3 and 4; by which the Reſolu- 
tion will be 9 Days, as by the Common Way. | 
Lab. Days. Lab. Days. Common Way. 
_—— 7. :: + - KL 13Y 12 12t 26. - 9 
6 —( a 18 
36 9 96 
VL —=— I2 


2. When the cojy- 2, Though the firſt and third Numbers will not abbreviate, yet- may the cor- 
mon Work may mon Work of the Rule of Three be ſhortned, if in the Dire& Rule the third Num- 
ze ſhortned. her be divided by the Firſt ; and in the Indire@ Rule, the firſt Number be divided 


by the Third, and the Quotient multiplied by the Second. 
Example in the Dire& Rule of Three. 
If 7501. Stock in merchandiſing gain 3601. What ſhall 12501. Stock gain ? 


of Giin A Anſw. 6001, For 1250 divided by 750, gives in the Quotient 1:4, which mul- 
Trace. tiplying 360, makes the Produtt 600. 
I. Stock. I. Gaim, I. Stock. 1, Gain. Common Way. 
As 750 - 360 <©#: 1250 . 600 As 4950. 360 :: 1250 , 600 
I7 [50 360 
360 x25]0 (:; 750Qo 
-_— . "5 3750 
O ©OOO { 600 
600l, | y +3 DT. ( 


Example in the Indire& Rule of Three. 


0f Length, &c. If 8 Perches broad require 20 Perches long to make an Acre of Land: What 

to make an Acre 1ength ſhall a Piece of Land have that is 2 Perches broad to make an Acre ? ; 

of Land.  Anſw. 80 Perches: For 8divided by 2, gives 4 in the Quotient ; which multi- 
plying 20, makes the Produ& 80. 


Perches- Perches- Perches- Perches- 


broad. long. broad. long. Common Way. 
—_—  _  :: > -. As $8.20 :: 2., $6 
{ 4 _$8 
3 © (4 89 Perches long. 2 h6@ (8 | 
2 rien 


_ —_— 
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The firſt and third Numbers in theſe two laſt Examples, abbreviated as above- 
mentioned, the Work will ſhew it ſelf thus. 


As 750 . 360 :: 1250 . 600 As. 20 :: 2: W 
20. hat et 2 
259 ),75 . 3 rage, 909 2;(; "bo 


3. Becauſe one doth neither multiply nor divide. If an Unit among Geo- 3: _ — 
deticals be one of the three given Numbers, and the Firſt and Third be of like 9... 
Denominations, and ſo need no Reduction as ſome do, which will be ſeen among 
Specificks in the next Chapter 3 then the Unit is ſet by, and Operation being 
made with the other two Numbers of the Data, the Work may be ſhorter than 
that commonly by the Rule of Three, eſpecially when the Unit happens to ſtand 
in the firſt Place, as in the enſuing Proceſs of this Chapter will be proved : Which 
Operations are all that with ſome Authors paſs by the Name of Pradice. W 

The enſuing Operations of Pradice under this third Head, will be comprehend- mac Fi - 


ed under theſe ten Caſes following. Caſes. 

Caſe 1. If the given Price of one Ell, Yard, Pound-weight, &c. be any cer- $- If the Price 
tain Number of Shillings, then multiply the given Quantity of Ells, Yards, wag 
Pounds, &c. whoſe Price is defired, by half the Number of Shillings which one wth 
ſhall coſt : And from the Product cut off by a Daſh of the Pen the right-hand Fi- 
gure for Primes, (every Unit whereof is in value 25.) the Reſidue is Pounds. If 
a Cipher be in the Dexter Place cut off, it ſignifies nothing, | 

Example 1. If one Ell coſt 4 5. what ſhall 4o1 Ells coſt at that Price ? Exanyle in 

Anſw. 801. 45s. For multiplying 401 by 2, which is the half of 4 the Price om_ | 
given ; the Produ& is 803, of which the Right-hand Figure 2, cut off for ©*® ans Odd. 


Primes, 1s 4 5. | 
Common Way. 
Ells.  @þ « Im T6 
2 of 4s. is 2. 1. 80]2 Primes, 160|4 
| I. 80:4 s. 
Example 2. If one Ell coſt 195. what will 300 Ells coſt ? Odd axd Even. 
Anſw. 285 1. For after Multiplication by 9:, half the Price of 1 Ell, the total 
Produtt is 2859; from which the Cipher as inſignificant cut off, the Reſidue is 285. 
Common Way. 
Ells. El. s. Elle. |Þ. 
At 195. per Ell, what coſts 300 ? AS 1. 19 :: 300 . 285 
5 I9 
* of 195.is 59: ..”u 2700 
_ IFO ZOO 
I. 285]0 Primes. 570[0 
J.285:0s. 
Bath odd. 


Example 3. If 1 Yard coſt 15 s. what ſhall 343 Yards coſt ? 
Anſw. 2571. 5 5. For multiplying 343 by 72, the half Price of one Yard, there 


comes to be cut off 2; Primes, which is 5 s. 


Common Way. 
Tards. Tard. s. Tards. I. s, 
At IF S. per Yard, what coſts 343 ? AS 1. IS 3: 343 « 257 2 $. 
o 7: T 
4 of 155.is7: —_— TT 
1715 343 
1.257|2* Prim. | 5145 
L257:5% 
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>. If the Pric*« Caſe 2. If the given Price of one Yard, Ell, Pound-weight, &c. be any A1i- 
be an Aliquor 4 4#ot, or even Part of a Pound or Shilling : Then divide the Quantity of Yards 


- _—_ WW? Eils, &c. whoſe Price is deſired by that Aliquot Part; and the Quotient ſhall he 
a kf the Reſolution in Pounds or Shillings, according to the Part divided by. And if 
any thing remain upon the Diviſion, every Unit thereof is in Value ſo much 2s 
that Part of a Pound or Shilling which was the Diviſor. 
The Colleftion 4 the Aliquot Parts of a Pound and Shilling, commonly 
called Practice Tables, here follow, 
Pratice Tables. Aliquot Parts of a Pound. Alig. Parts of a Shilling. 
| Parts . Valu e [Parts . Value Parts . Value 
| "© | Fe, 8. 4 d. 
1 | 20.0 20 | 1.0 F--4..03 
| 2 [10.0 24 | 0.10 * 4-6 
3_|_6.8 30 | 0-8 $14 
| 4 $-O | 40 | ©0.6 4 3 
5 4-0 48 | 0.5 6 2 
6 1 3-4 60 ' ©44 8 Iz 
3 2.6 80 | 0.3 I2 I 
IO 2.0 120 | 0.2 I6 oz 
12 1.8 240 | 0.1 24 oO. 
I5 I.4 480 | 0.0; | 48 | OZ 
16 | 1.3 | 960 | 0.0% | 
The Tables The Tables are eaſy to be underſtood, the Value of every Aliquot Part ſtand- 


explained, ing dire&ly againſt the ſame on the ſame Line: As the third Part of a Pound is 
6 5. $ d. the third Part of a Shilling 49. the like of all the reſt. 

How madt. The Value of every Part is found, by dividing the Shillings in a Pound by the 
Parts under 20: The Pence in a Pound by the Parts under 240, &c. The like for 
the Parts of a Shilling, or the loweſt Denomination, 960 Farthings in a Pound, 

> and 48 Farthings in a — by the Part deſired ; and ſo is the Quotient Far- 
things, which may be redaced-into Pence and Shillings by Geodetical Redu&tion. 


Their Uſe. : Operation by the Parts of a Pound. 
Examples of te Example 1. If one Yard coſt 6 s. 8d. what ſhall 348 Yards coſt ? 


firſt Table. © Anſw. 116 1. For 348 divided by 3, or the third part thereof taken, becauſe 
65. $4. is * of a Pound, the Quotient will be 116. | 


Common Way. 
Yards. Tard, d. Yards. I. 


At6s. 8d. per Yard, what coſts 348? As 1 . $0 348 . 116 
| 80 
. 
21h 3)348(16 - (23210 
12 A —— 
FALL J.116 


Example 2.-If one pound Weight coſt 1 5. 4 d. what ſhall 8976 Pounds coft ? 

Anſw. 598 1. 8s. For dividing $976 by 15, becauſe 1 5s. 4 d. is the fifteenth part 
of a Pound : the Quotient is 598, and 6 remaining is +5 3 which, if +; be 15 
4 d. is8s. that is, 6 Shillings and 6 Groats. 


4 


At 
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Common Way. 
. T6. th. d. 1D. I. $ 
At 1 5. 4d. per tþ, what coſts 8976 ? As 1 , 16 :: 8976 ; 598; 8. 
k . I6 
3h. 2X42 h 8 53856 
8976\ 598 .8 8976 
25 
Is T7C 19618 
Ty '2 \Y.5568:85 
Operation by the Parts of a Shilling. 
| ted 
Example 1. If 1 t coſt 39. what ſhall 4048 ib. coſt ? ny es of the 


Anſw. 121.135. Fordividing 4048 by 16, which part of a Shilling 34. is, the 
Quotient is 253 5. and by Reduction 12. 135. | 


Common Way. 
Tb. = R280 
At 34. per #, what coſts 4048 ? AS 1 ., 3 3: 4048. 12 5 13 
Is 5- Ss 3,6 
4948 f 2513 __ rar4a( 3236 2513 
[21 , ns —o—_— 
_ fel 2:1 35s 4 TZ 1.12:135. 
x6 


Example 2. If one Pound coſt 2 q. what ſhall 1227 t6. coſt ? 
Anſw. 21.115. 14d. For 24. being + of a Shilling, and dividing 1227, the 
Quotient ſhall be 51 s. and the 3 which remain 3 odd Half-pence. 


Common Way. | 
X 16. i, q« 16. L. $, d. 
At 2 9. per t6. what coſts 1227 ? AS 3... 2-:2 4227 7 2:3 11 200 
2 
<8 (3 2454- 
zzz7( 51 wh | (21 p (1d. (15. 
3; +: | , 2454 ( 673 £70 Of 
4 anus. 2. + > & _ 


The price of x {. in this laſt Example, 2 g. being alſo an Aliquot part of a Prics ofi-timts 
Pound, (as oftentimes happeneth in the given Price) Operation may be made by oof rg 
the Parts of a Pound. 


16. 
As at 29. per T6. what coſts 1227? 


43. b _26 2(3 | rorlh 
X22\7 (z | 267 ( 17145. 
480 24 
Caſe 3. If the given Price of one Yard, Ell, &c. be not any even Part of a 3: # tb! Price 


Pound or Shilling: Then break the given Price into any Aliquot Parts, and work oY or, ol 


as before with every of thoſe Parts, and add their Quotients together, with the ,, 54;hj;ng. 
Remains if any be. Or for the Shillings, work as in the firſt Caſe; and for the 
Pence as in the ſecond Caſe. 


Example 1. If one hundred Weight coſt 13s. 7d. what ſhall 245 hundred £xanp! ': 
Weight coſt ? 

Anſw. 1661, 75. 114, as appeareth by both Works ſo plain, that nothing is 
needful for Explication. 


By 
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By the firſt and ſecond Caſes. By the ſecond Caſe. 
C. C. 
At 1 35.74. per C. what coſts 245 ? At 135. 7d. per C, what coſts 245 ? 
6. " 4 Cr 
: of 135.15 6+ L202 za5f 5 4d. 
7. be -# 6d. g+.10 ” " > \ £22: 10:0 
«0G, 1.1592: Primes. PS 24(5 NF 
13. 7 . d L . [7 mm” 6 
ah IS9: $5. &. 2.1. 0:3 wt 
2 
— "FE SD 1 dt hae | — F 
4 {( 2 a. 8-DE i EE 3 
=6( —— I66 : 7:1t- 
24 © 
166: 7:11 
C. 
Example 2. Example 2. If 1 C. coſt 11s. 84. what ſhall 146 coſt ? 
Anſw. 85 l. 35. 4d. 
By the firſt and ſecond Caſes. By the ſecond Caſe. 
C. At 11s. 8d. per C. 
At 115.84, per C. what coſts 146 ? s. ” ” _ 4? 
4 OY: z $4. 6:8 agg {f * 5 &. 
* of 115. is 5+ — ; : 
J aff 4: 730 Wo 13:4 
34% ©: _ 73 3. 5:0 # 
It: * $013 Primes, #5, 
— — 6 : : 
1.80: 6s. d. - — Wa 
2 Nance 
24(6\k 451754 85:3:0 
7.9 I: 216 


4. Operation by Caſe 4. If the Aliquot Parts of 24 be taken for the Price given, and Operation 
the Parts of made thereby as before by the Aliquot Parts of 20, under the ſecond Caſe : A 
| brief Reſolution of the Queſtion will be had in the Quotient of Diviſion by theſe 
Parts ; which Quotient ſhall be Pounds alſo, becauſe 24 hath but the Cipher cut off 
from 240, the Pence in a Pound ; and therefore the Dexter Figure or Cipher of 
the Quotient ſhall be cut off for Primes: And if any thing remain upon the Divi- 
ſion, It is always leſs than one Prime, or 2 s. every Unit being in Value ſo much 

as the Diviſor contained of 24. 
The Aliquot Parts of 24, are known by the oy Numbers in this Table ſtand- 
ing againſt them, the uneven Parts having ſome 2, and ſome 3 Numbers a- 


gainſt them. 
re og | Pence. | Parts. | Pence. | Parts. | 

I 24 | 13 | 2.24 

A 14 | 3-4 

3 8 15 | 2.8 

|_4 6 16 | 3-3 
5 12.8 I7 | 3-4.8 

EW... 27 18 | 2:4 
7 8.6 Ig | 2.8.6 

8 3 20 | 2-3 
9 4.8 21 | 2-448 
IO 4.6 22 2.4.6 
IT 3.8 23 | 2.3.8 

7 Hr 24 | 1 


The . 
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The Numbers under the Title Parts are for Diviſors, when ſuch a Numbet of The Table e4: 

Pence as ſtands againſt them happens to be the given Price of one Ell, Yard, Pound, #4 

&c. Asif 44. be the Price given,then ſhall 6 be Diviſor : But if 5 d. be the given 

Price, Which is no even Part of 24, then 12 and 8 ſhall be Diviſors, 12 becauſe it 

is the Part anſwering to 2 d. and 8, becauſe the part that anſwers to 3d. which 2 

and 3 _ 5, and both the Quotients muſt be added together, as thoſe under the 

third Caſe. 


Operation by the Parts of 24. 


Example 1. If 1 th. coſt 8 d. what will 447 th. coſt ? Example 1. 
Anſw. 141. 18s. For 447 divided by 3, becauſe 8 is the third Part of 24, the 
Quotient is 149 ; from which 9g cut off for the Primes, which is 18 5s. the reſt is 
Pounds. 


By the ſecond Caſe. 
At 84. per t6. what coſt 447? At 8d. per |, what coſts be ? 
; of 24 447 EY Primes. £4 (2 + © 
p . L14:18s5. $0 (14:18 
Example 2. If 1 tþ. coſt 9 d. what will 4638 th. coſt ? Exanlt 2; 


Anſw. 1731. 18s. 6d, For dividing 4638 by 4 and 8, the Diviſors for 9, and 
adding the Quotients together, the Total is 173 1. 95 Priities, or 185. 6d. 


t6. By the ſecond Caſe. 
At 9d. per Th. what coſts 4638 ? t6. 
: «. z(2 At 9d. per th. what coſts 4638 ? 
2 of 24156 a, i T6 2 I. & 4 
4 ” n — OT 4 3$ = 
s of 24 is 3_ 1(6 lb. 3d. 70 I15:19:0 
29% a63s | = G 
$ $79% 463(8 "a 
I.173|9;Pri. So \.2 .vD 
1.173:18:64. 173:18:6 


Caſe 5. If the Price given be above 24d. or 2 s. and yet the ſame may be 5. If the Price 
evenly divided by ſome Aliquotf Part of 24 : then ſee how many ſuch Parts there is # ve 25. 
in the given Price, and after Diviſion by that Aliquot Part, multiply the Quotient 


by the other, and cut off the dexter Figure or Cipher as before. 


Example 1. If 1 Ell coſt 3 s. 6 d. what ſhall 4oo Ells coſt ? Example 1, 
Anſw. 701. For 6d. is an Aliquot Part of 24, and £ thereof, and in 3s. 6 4. 
there are 7 Six-pences: Therefore 400 divided by 4, gives 100, which muſt be 


multiplied by 7 ; and from that Product 700, a Cipher cut off leaves 70. 


Ells. | By the ſecond Caſe. 
At 35. 6d, per Ell, what coſts 400 ? Ells. 
At35$. 6d. per Ell, what coſts 400? 
; : d. 400 10© $; d. 490 
z of 24 1s 6 4 7 ik 2£8 wr gol. 
7 — 
—_ _ I 79,9 Primes. PT” 420 E 
— EA 20 
_70l. 
Example 2. If 1 Ell coſt 25. 8 d. what ſhall goo Ells coſt ? Exanyle 2. 


Anſw, 661. 13s. 4d. For 4d. is an even Part of 24, andin 2s. 84. are8 
Groats : Therefore dividing by 6, becauſe +4 is the ſixth part of 24, and multi- 
plying the Quotient by 8, there is 66 /. 6 Primes, or 135. 4 d. 

| | SR At 


__ — ———_ . 
Cee Een A 


Ells. By the ſecond Caſe. 
At 25s. 8 4. per Ell, what coſts 500? Els. 

1 2(2 At25. 8 d. per Ell, what coſts 500? 
: of 2415 4 599 (5% s. d. Ks 5 5 £& 
8 p: - by w2 < * 62:10:09 

2:8 664 x 2 : 

22 2 : 8 2 

I. 66.63 Primes. 2 =( 4303: 4 
I. 66:1 3:4d. —— — 
; 66:13: 4 


6, If a Frafion Cafe 6, If beſides the whole Quantity given, there be ſome ſmall Part annexed, 
bes che Data. = 3 or £, or ſuch-like : After Operation for the whole Quantity, the Price of 
that Part Is to be added. 

Example. If one Yard coſt 3 s. 4 d. what ſhall 300; Yards coſt ? 

Anſw. 5ol. 15. 8d. Where after 300 is divided by 6, becauſe 3 s. 4 d. is + of 
a Pound, 1 5s. $ d. for the half Yard is added to the Quotient. 


Yards. 
At 35.44. per Yard, what coſts 300; ? 


Example. 


+1. of 
< fan "_ d. | 
6 1 : 8 for the 4 Yard. 
50 1: 8 


_ 7-15 the Price Caſe », If the Price given exceed Pounds, the Pounds are to be multiplied by 


exceed Pons. yy Quantity, and the reſt of the Price m_ out by ſome or other of the 
foregoing Caſes ; And ſometime Geodetical Multiplication is uſed as the ſhorter 
Way. ; 
Exanyle. Example. If one Hundred Weight coſt 31. 8s. 4d. what ſhall 7 C? 
Anſw. 231. 185. 44. For ſo by Multiplication of 31.:8s. 4d. into 7, it will 
appear. 


By Geodetical Multiplication. Otherwiſe. 


C. 
At 30. 8s. 4d. per Cent. what colts 7? At 31. 8s. 4d. per C. what coſts 7 ? 


ds * 3X7, #7 

21:56:28 I 646i OS 

23:18: 4 61.46% 12 26Prines 
* ” 2;16 


y* 


8. If the Prie Caſe $, If the Price of an hundred Weight be given, and it be required to 
of an bundred row what ſome certain Number of Pounds will coſt, which are not the equal 


Wright, 8© Half or Quarters of the hundred Weight, and ſo eaſily reckoned without the 
Pen: then thoſe Pounds may be broken into Aliquot parts of- 112, (the Weight 
of one Hundred) and Operation made thereby, like as in the other Caſes before. 

ATableof the The Aliquot Parts of 112. 

Aliquot Parts | 

of 112. | Pounds.| Parts.| | Pounds." Parts. 

TRE £4... I4 8 
1 03 0-7 


Example. 


as... 
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Example. If 1 C, call 161. what will 35 tþ. coſt ? | | Example of the 
Anſw. 5 1. For breaking 35 1nto Aliquot Parts of 112, that js, 28 and 7; and Oo the Ti 
dividing 16 by 4, which ſtands againf 28, and by 16 which ſtands againſt 7, a- be. 
mong the Aliquot Parts, and adding the Quotients together, the Total will be 51. 


| Te: Common Way. 
| At 161. per C. what coſts 35 ? - I. ay 4 
| IL 28 7-7 A$ 112 , 162 204-4. 
| + dof 1124 , _ at = $3 
3s | '$ 552 
*. = = 
x16 _ 
$60 


5h. Fran 


Caſe 9. If the Price of one Pound þe given, and it be required to know what 9 7% Price of 
the hundred Weight will coſt ; or the contrary by the Price of the Hundred to ; 5 mtg 
know the Price of 1 1. the Rule called the Billingſgate Rule, is made uſe of, (be- pics of the 
ing ſo eafily remembred, that wn common Coſtermonger at Billing ſgate can pre- Hundred. 
ſently tell what it comes to) which is thus : For every Farthing in one Pound, take Bilingſgare- 
fo many Groats, and double the Number of Shillings, and this ſhall be the Price 
of the hundred Weight. So that every Farthing in the Pound increaſes the hun- 
dred Weight fo many times ſeven Groats. : 

Example, If 1 th. coft 2.4. 3, what ſhall 1 C. coſt! _ Example. 
| Anſw. 11, 35. 4d. For in 24. © there being 10 Farthings, the Hundred ſhall 
| colt 16 Groats, and twice 10 Shillings, which is 23 5. 4 4. 


* * A Rn or” + > X 


be an Article, then, according to the Ciphers in the Article cut off (by a Perpen- the third place. 
dicular Line from the higheſt Geodetical Denomination in the ſecond Number) fo 

many Figures, and reduce the reſt by common Reduetion, and the Numbers that 

| exceed that Line to the Left-hand, ſhall be the Reſolution. 

| —_ I. If 10Piecesof Cloth coſt 421. 5 5. 5 d. what doth one Piece there- Exanyle x; 
of colt * 

| Anſw. 41. 4.5. 6d.%, Here I cut off 2, of the 42 1. becauſe of the Cipher in 

10; and that 21. with the 5 s. reduced, makes 45 s. of which 4 exceeds the Line ; 

the other 5 5. with 5 d. is turned jnto 65 d. of which 6 exceeds the Line z and 

left, the half of 10, is for the Half-penny ; or multiplied by 4, is 20, of whic 

the 2 exceeds the Line, and areFartbings. 


| Caſe x9. If an Unit ſtand in the third Place of the Data, and the firſt Number ;o. if i be is 


As G4 4 mk © &: -; 3. kk: 6 3 
AS 19 .42:$:5::1-4:4:6% Ab 10.474: 17 1 


455 _ 5(6- 
16 J1214ls f 2224 ( 5,45. 
F- I3 I. 4:4:65 


Example 2. If 100 tþ. of Spice coſt 28 /. 10s. 6d. what doth one Pound zzanjle = 


thereof coſt ? ; 
Anſw. 5 s. 8d. 19.51. Here, becauſe 100 hath 2 Ciphers, 28 is wholly cut 


off. Sothe Price of one tþ. ſhall not reach to oneJ. The Work in the reſt is as 
the laſt above. 


3 | As 
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Common Way. 

_— © « £ Þ.s. <6 Ib FL s. d. Ih. s. d. g. 

As t00. 28: 10:6 ::1.5: $:1%!, As 100. 28:10:6::1.,5:8:12 
29 20 
S. 5/70 570 
I2 I2 
d. 8146 1140 
. M3 5706 
q- T]-*4,, OT 35- 6846 

m_ 
100 E5BA( 275 (£64('s S. 
4 X'2 


Proof of Pra- The Proof of all Proceedings in PraGice, is by the common Work of the Zu 

(tice. of Three, and one Variety by another, as by the Examples before is ſufficiently 
clear. 

Varietyof Proof. Some prove the Operations of Pra&ice by a contrary Queſtion, thus; Mark the 
Number given for the Price of one Ell, Yard, Pound, @&c. in the firſt Queſtion, 
and how much it wanteth of 20s. and by that which it wanteth, work with the 
firſt given Quantity ſtated into a ſecond Queſtion. And if both Reſolutions ad- 
ded together be equal to the Quantity, the Work of both is right. 

As if 8s. buy 1 Ell, then will 100 Ells coſt 40 1. on the contrary, becauſe 8. 
wanteth 12 5. of 20. if the Price of 100 Ells be enquired at 125. per Ell, the Re. 
ſolution will be 60]. Now becauſe 40 and 60 make up 100, both Works are 


found right. 


Ells. Ells. 

At 8 s. per Ell, what coſts 100 ? At 12 5s, per Ell, what coſts 100 ? 
4 6 

I. 40lo Proof. l. 60[0 


46 - 60= 100. 


CHAP. V. 
SPECIFICKS. 


Specificks. T HE laſt Chapter ended with thoſe Comparative Elements called Primitive; 
therefore this muſt begin with thoſe called Derivative, becauſe they borrow 
their Being from the former. 
Foremoſt, in the order of Derivatives, ſtand Specificks ; ſo called, becauſe ſome- 
Wy ſo called. thing is ſpecifical,” in or about the Reſolution of the Queſtions propounded, either 
by reaſon of the contrat Numbers mixed in the Data, or the different Denomina- 
The Sorts there- tions of ſome ſorts of Contra& Numbers in one or more of the 3 given Numbers; 
of. or the right Preparation of the Data, or the intermixture of Queſtions or Propor- 
tions in the Propoſition, and that both in the Dire& and Indire& Rule of Three. 
Of theſe Diverſities, the two firſt Sorts are ſpecifical in reſpe& of the Nature 
'of the Numbers given, viz. the firſt in Fractions and Geodeticals ; the ſecond in 
Geodeticals and Aſtronomicals : But the two laſt Sorts are Specifical in reſpe& of 
the Nature of the Queſtion propounded. 


1. If Fraftions 1. When Fractions and Geodeticals are mixed in the Data, place an Unit un- 

4 <a der the Geodeticals; and if any Fraction be mixed with an Integer, reduce the 

e170 Data. me into an Improper Fraction : then for Reſolution of the Queſtion, proceed as 
in the Rule of Three, multiplying and dividing after the manner of Fractions. 


q Operation by the Dire(F Rule of Three. 
Examples in the 
Direft Rule of Example 1. If 2 Ells coſt 7 1. what ſhall 1? Ell coſt ? 


Tire, 
Anſw. 


ONE REN TIICA ———_—— - 


Pence, Farthings, &c: 


Anſw. 7; 1. or 115. 8d, Here 1715s tobe reduced to 7, and niultiplied into 2, of = Price 
13. EP. 


I 2 


as Fractions whoſe Produtt is to be divided by 2, or 2 the firſt Number, t 


i | 
£4 

Fi. 
T5 
'] 
F 


Ells.. I, Ells. I. 
A 23-33 3%. 3 
For : x 3 =} AER 

2 


w] wv 


Example 2. If 1+ Ell coſt 151. what ſhall 33. Ells coſt ? Of tht Price of 
Anſw. 341. or 3l. 2s. 6d. The Data reduced into improper Frattions, make 3+ £**- 
1.75.5; thereſt of the Work needs nothing to explain it. 


El. *& Ells. I. if | 
AS IT. I4 3: 34 435 : 
Pa l. | 
for ;x F={j4 And Ys or 37 
&*©Y 
O 200 b | ree. Examples in thi 
peration by the IndirefF Rule of Th Farr 


Example 1, If at 4s. the Buſhel, the Penny White-loaf muſt weigh 9 Ounces of Three. 


Troy - what muſt it weighat 5 s. + per Buſhel ? | | 
Anſw. 6-£; Ounces. Here 5+ reduced into an Improper Fraction, is 7, under the Of the Weight of pl 
other Numbers an Unit is placed, and the Operation is as the Indire& Rule of 544: i | 
Three in Fractions. - # | 


tt 
s. Ounc. 5. Owunc, 
A#42 $3: $$ «© Grp ; 
Ounces; 


For *x2 = 1 And 7) f (72, or 6:5. 


Example 2. If 6-£ Ounces Troy be the Weight of a Loaf, when Wheat is fold Another of the 

for 5.5. 6d. the Buſhel : what ſhall the ſanie Loaf weigh when Wheat is fold for "ry of 

12 s. the Buſhel ? : 
Anſw. 3 Ounces. Here 6+; is reduced to 73, and 54 to 7 3 andunder 12 is pla- 

ced an Unit ; and the Multiplication and Diviſion is as before. 


= 
s. Owun. S. Ounces. 
AS 553 « 6& 55 & . 3 


- : Cr r 3 Ounces. 
For ©* X j = © And 1X 6, OT 3. 
I I .t 


2. When the Data are Geodeticals or Aſtronomicals of different Denomina- $ JV. = 


tions, either the Multiplication and Diviſion uſed for Reſolution of the Queſtiags ,,,,?;..1-1:s. 
propounded in ſuch Numbers, muſt be proper according to the Nature of the 73! reduced or 
Numbers ; or elſe they muſt be either reduced Geodetically, by common Redu- turned into De- 
ion, into the loweſt Denomination, or turned into Decimals. cimals. 
Touching Reduction of the given Numbers, obſerve : 

$. 1. If the ſecond Number be reduced, he muſt be reduced into the loweſt eo 
Denomination of them given, lower than which-he need not be brought. As if mer yk 
the ſecond Number be Pounds, Shillings, and Pence, it muſt be brought all into ings. 
Pence : And if Pounds, Shillings, Pence, and Farthings, then all muſt be redu- &#. 
ced into Fartliings, &o. | ET 

F. 2. If the ſecond Number be reduced, then the fourth Number, when found, 2. 
ſhall be of like Denomination to the Second when reduced, whether Shillings, | 


s 


Tttte C 9. 
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3s $. 3- It the ſecond Number multiplied into the Third, in the Dire Rule of 
Tree, or multiplied into the Firſt in the Indire# Rale of Three, be too little to by 
divided by the Diviſor; then to avoid the Work in Fractions, the ſecond Num- 
ber may be reduced from a groſs Denomination into a ſmaller or ſubtiler, as 
from Pounds to Shillings, &c. And likewiſe the fourth Number, when found 
often-times admits of Reduction from a ſmaller Denomination into a Groſler. 

"s S. 4. If the firſt and third Numbers be of plural Denominations, or ſingle 
Numbers but of different Denominations, as they muſt be reduced into the 
loweſt of the given Denominations ; ſo they both muſt he reduced to one and the 
ſame Denomination. As if the one be Pounds and Shillings, and the other Pounds, 
Ie Pence, or Shillings and Pence z both Numbers muſt be reduced into 
Pence, @c. 

Theſe things obſerved, the reſt of the Work differs not from that in the Rule 
of Three Dire& or Indire& for Geodeticals, or Direct only in Aftronomicals, they 
| being all Dire& Proportions. 


Examples in Operation in Geodeticals, by the Dire& Rule of Three. 


—_— Example. If 41. 145. 4d. buy 2 C. 12 t6. 6 5. what ſhall 31. buy? 

wy jb Anſw. 1 T. 38K. 55 :45. Here the firſt and third Numbers reduced into 
Pence, are 1132, and 720. The ſecond Number brought into Qunces, is 3782. 
And after multiplication of 720 into 3782, and diviſion of the Produ&t by 1 1 32, 
the Quotient is 240544: Ounces, according to the ReduQtion of the ſecond Num- | 
ber, and may be brought into the groſſer Denominations of Pounds and Hun. {} 
dreds. And if the firſt and third Numbers after ReduQion were abbreviated, 
the Multiplication and Diviſion would be ſhorter. 


ZR «A © » + £4 4: Bn AN 
3634. 2: 1336723, 1 : 3B : 5547. 


bu. 


OT an ov Anu hop YR Os 


20 112 20 

94 5. 236 ib 60 S. 
I2 16 I2 | 
= 1416 120 ls 
944 _ 2366 60 6”: r'Y ] 
1132 d. 37825. 720 d. 45928 $ F - 138-0 | 
- 720 2723040 _ (+495 (356( n 
75640 X-XZ2 6 1x3 | 
26474- TXZE 46 
Em XXx32 x6 
CN XXJ2Z | 


| Operation in Geodeticals by the Indire& Rule of Three. 
What Stock to Example. If Stock to the Value of 101. 135. 3d. raiſe a conſiderable Profit in |} 
raft Pg Profit 1.2 Months : what Stock ſhall raiſe the ſame Profit in 16 Months ? 
ths, ah Anſw. 71.195. 11.7%. . Here the ſecond Number. only needs ReduQtion into | 


Pence, or may be turned into a Decimal. And becauſe the firſt and third Num- 
bers will abbreviate, may be wrought as in PraGice. | 


Mon. 1. s. d. Mon.l. s. d. Aon. I. s. d. Moi. % 5. d. 
As 12 . 10:13:3:: 16, 7:19: 11% As 12 . 10:13: :: 16,7: 19: 114 


3 _20 4 3 - I0,6625 :: 4 . 99908; 
. » 3. 
I2 : - 4)3 1,9875(7,9968) 


426 3 z(1 ( 
f 


| 
2133 7677 229 (158 
2559 + x7 3 
3 I,7:19:115 
7577 


v4. o je 
j? ' oh n ai” VO 
% | RE ran \ 
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Operation in Aſtronomicals. 
Example. Suppoſe the Equation of & be deſired, and his Anomaly giver be £zanpliin a: 
o Sign, 18 Deg. 12'. 30”. and the Difference of Xquations found by the Aſtro- ſironomizaks. 


nomical Tables, between the 18th and 19th Degree, be 9': 36" decreaſing, the 9" £qu« 
Queſtion then will ſtand thus : ls S tion of Mars, 


If t Degree, of 60", give g' 36”, what ſhall 12' 39"? 


And the Proportional Part gained will be 2, to be ſubſtraQed from the given 
Anomaly, as the following Operations make plain. | 


By Geodetical RedutFion. By the Sexagenary Table. 
, Pl Mm , PM P, Deg, P it y " s 
As 60.9: 36 :: 12: 30.2 Ai.o!SKS:: 1210.9 
60 60 60 13 +0 
3600 576 750 t . 44 - #8” | 
OO ls Te 576 +. 48 - as” 
4500 2 , OO «. 09. OQ 
$250 — 
$759 _ 
3600 J432000( 120" 2 
60 
By Decimals. | ; »-& ;-- 
Ce : An6tnaly of 4.0.18. 13.30 
As 60 , 9,6 :: 12,5 ..2 Proportional 2.6 
9,6 Part Wh 
550 Aquation of 4.0. 18. 10. 30 delired. 
1125 OE 


6 o) i 20,00( 2',00 


3. When the Data are not the ſame thiee Numbers Reſolution is to be had by, ;. if cy Dara 
but theſe are included in the Queſtion, and according to the State thereof, maſt b preps- 
by a due preparation of the Data, thoſe more covert Numbers are diſcovered, 4 
through help of ſome or other of the Simple Elements of Numbers which they 
call to their Aid. | 

In this third Sort of Specyficks, cilgens conſideration muſt be had of the State g,,,, 5 4s 
of the Queſtion, and Nature of the Number queſited thereby to find the three gueſtion to be 
Numbers to work by in the Rule of Three, ſince no Rule can be given to reach all diligently berd- 
Caſes ; but ſometime one, ſometime another, and ſometime more than one of the #4 «rd the rev» || 
Siniple Elements of Numbers are needful to preptre the Data. So as niuch de» 
pends on the Ingenuity of the Operator, as Ptolomy once ſaid, Abs te & 4 Scientia. 

After the Numbers fit for Reſolution are obtained, which muſt be firſt done, Numbers to be 
( ſeeing without the true Data no Queſtion can be truly reſolved ) let the Num- Pp ly diſpoſed, 
bers, however propoſed in the Queſtion, (ſometime only to try the Skill of the ,,, w- 
Reſolver ) be duly diſpoſed, according to the Precepts before given in the Rule of 
Three, and then operate by the Dire& or Indire& Role as the Caſe requires ; for all 
Operation by a wrong Rule will render the Reſulc falſe. 


Addition needful. Addition yſj 


Example 1, Two Poſts, (ſuppoſe 4 and B) depart one from another, one Q 
dire&ly Eaſtward, and the other diretly Weſtward : 4 travelleth 18 Miles a > ©. nc 
Day, and B 30: How far are they diſtant the third Day after their Departure ? Poſt. 


Anſw. 144 Miles. Here 18 ad 30, the Travel of both in one Day, are to be Aer. 
_ and the Work with the Total committed to the Dire Rule of Three, 
thus. 


A. 18 


gn——_ 
tn A FS A A Not. Cs AE 
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Day. Miles, Days. Miles. 


” SR: As T- . 48 7 3 + 34s 
OE a 3 
43 144 Miles. 


Q. Of the lixing Example 2. If one Cloak may be lined with 42 Yards of Stuff that is yard 

of two Cloaks. hroad : what Pluſh will line two of thoſe Cloaks when the Pluſh is but + of a yard 
broad, and one Cloak will be lined with + Yard leſs thanthe other ! 

Anſwer, . Anſw. 11 Yards of Pluſh. Here the breadth of both Cloaks is to be added, 
and the Work with the Total committed to the Indired? Rule of Three, thus. 


17 FIR 
Yard-broad. Yards long, Yards broad. Yards long, 
27 r .* + 3. 


1. Cloak 4; As + -» 8. 52 z ; 11% 
2 117 44 A 
2. Cloak 4 E)Z( =( 11- Yards long. 
A ay ys 
SubſtraQion  SubſtraFion needful, 
L. ER 
raged Fa a. Example 1. A Conduit-Pipe running into a Ciſtern, holding 250 Gallons, 
ling of : Ci- Poureth in every Hour 24 Gallons; but the Ciſtern by another Pipe running out 
ſtern, thereof, empticth of it ſelf in every Hour 16 Gallons : in what time ſhall the Ci- 
ſtern be filled, both the Pipes running ? BR ; 
Anſw. Anſw. 31: Hours. Here the Gallons emptied by the one Pipe, muſt be ſub- 


ſtrated from the Gallons filled by the other, that is, 16 front 24; and the Work 
with the Remain committed to the Dire& Rule of Three, thus. 


Greater Pipe 24 Gallons. Hour. Gallons. Hours. 
Leſſer Pipe 16 | MH 4 3-390 . gr: 
= 1 i(2 
Eo | 258 { 3145 Hours. 
8 


Quof the Ingth, Example 5. If 4 Perches in breadth, when o'is the length of a Piece of Land, 

&c, fo? Acre, Make 1 Acre: what length muſt there be' to'make one half-Acre, when the 
breadth is 6 Perches ? $ <1 A000 ob *_ 

Arſw. Anſw. 13+ Perches in length. Here, becauſe the Enquiry is but for half an 
Acre, and 4 was a Proportion of breadth giyen for a whole Acre; therefore 
' half the 4 ſhall be taken away, and the Work with the Remain:committed to the 
Indired Rule of Three : Thus, | 5 | 


1.: Acre 4 _Perches broad,” © Perches long. Perchts broad. Perches long. 


*, Acre 2 As-; 3 ij 40 EN 07 TR 13% 
12"Y : hg >, | 
ai I oa s) 8 (' 3+ Perches long. 
Malciplication y-? | _ Multiplication necdful. 


uſeful, | ; 

Q. Ofthe Pow- Example 1. Suppoſe 5 Guns being often diſcharged, ſpend 60 Barrels of Pow- 

der ſpent by fe- der : what will 7 Guns which ſpend three times as much as the other at every 

vert GMss ſhot ? 4% 

Arſe ' Anſw.. 252 Barrels. Here 60 is multiplied by 3, and the Work with the Pro- 
duQ is committed to the DzredZ Rule of Three - 'Lhus, = 


* a 


Barrels 60 Guns. . Barrels, Guns. Barrels. 
Increaſed 3 As 5: .-. Wo» 1t: 7 -f 253 
- . -..180 " oF 
) 1260 (262 Barrels, 


Example 


ud 


cd 
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Example 2. If one have right to paſture 6na Common 100 Sheep 49 Days, 0 Peſo 
and he paſtureth there four times as many 12 Days : hath he tranſgreſſed or p 
not ? ERR = 
nſw. Yes, by the ſpace of two Days. Here 4 is to multiply 100, and the Anſver, 
Work with the Product to be committed to the Indired Rule of Three, by which 
it is reſolved he ought to have paſtured 400 Sheep but 10 Days. 


Sheep 100 Sheep. Days. T Sheep. | Days. 
Increaſed 4 AS x00. . lo 13-408 » 
400 es 
EE io 400 \ 4000 ( 10 Days. 
Diviſ10h needful. Diviſion sſeful. 


Example 1. Four Gueſts at Table drank 16d. in Wine: how many Gueſts Q. of Wixe 
that drink but half ſo much as the former will 18 Pennyworth of Wine ſerve? ak. 

Anſw. 9 Gueſts. Here 16 isto be halfed, or divided by 2, and the Work with Anſver. 
the Quotient committed to the Dire Rule of Three - Thus, 


Wine <( d. Gueſts, d. Gueſts. 
Halfed 2 \ AS 8 4 i: 1 9 
4 
8) 72 ( Gueſts. 


Example 2. If a Parcel of Hay will maintain go Head of Cattel ro Weeks, and Q of #4 to 
3 of the Cattel be put out to keeping : how long will the Hay maintain the Reſt ? #4 Catte!. 

Anſw. 15 Weeks, Here go is divided by 3, and the Quotient, or the third Anſwer. 
Part of go taken from thence, the Reſidue is committed to the Indire# Ridle' of 


Three : Thus Hehe ITE TO ER | | 
y »Cattel. Weeks, ' Cattet, "» Weeks.” 


yp —f 30 SR: i 
Divided 3\ 90 - bu 
60) goo ( 15 Weeks: 
YyO—3ZOZZEO » | 
Diviſion and Addition needfut: RFP” 


: , 5 ES To —_—_ | 
_ Example. Certain Reapers in 5 Days cari reap 24 Acres of Corn : in how many Q. of Reaper. 
Days can they, with each Man his Servant, every of which doth half as much 
Work as his Maſter, reap 144 Acres ? 


_ 4nfw. In 20 Days. Here the half of 24 being added thereto, the Wok is com-. Auſher: 
mitted to the Dire Rule of Three ; Thus, | - 6: 45 4 


| ? os: EY , 
Acres 24 - 24 ' , Aves; Days. Acres. Days. 
Halfed 7" (\"® 12 $5736 . 5 :f gh 126 
"4 36 | ODS ON 
T 35 Y7uo 20 Days. 
Subſtra@ion and AMaltiplication needful. | S Sub. and Mult. 


Example. A having ſtolen certain Goods, fleeth 40 Miles a Day: 3 ſetting out Q,0f puſuing 4 
4 Days after him, purſueth 50 Mites a Day : in how many Days may B over- 7%. : 
take A ? | | a. PEI a Sq | =—_. 
Anſw. 1n 16 Days; Here the Difference between the Journey of A and B in Auer. 
one Day firſt taken, and the Day*s Journey of .4, rwltiplied: by the. number of 
Days B ſet out after 4, the Work 1s committed to the Dire Rule of Three - 
hus, 


Vivve - 8.55 
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Z . 50 A. 40 | Ales. Day. Ates. Days. 
A . 40 4 7-5 60 -. 16 
ob — "Hu "WAR 
Differ. 10 Miles. 160 
& In like manner Queſtions may be compoſed, wherein Aultiplication and Addi- 
tion, or Diviſion and Subſtraion, &c. may be necdful : but theſe are ſufficient for 
Example here. 


4. 1j Queſtions 4+ When there is an Intermixture of Queſtions or Proportions in the Propoſi- 
bc intermizt, ton, the one will be expreſs, and the other implicd. | 


Expreſly. S. 1, When the ſeveral Queſtions are expreſſed in the Propoſition, then pro- 
ceed according to the State of the Queſtion in the Reſolution of either ; firſt with 
one, and then with the other. 


Q. Of the Miles Example 1. Suppoſe in the laſt Propoſition it had been demanded, not only in 
travel 10 0s How many Days B ſhould overtake 4, but alſo after how many Miles travel? 
take a Thi. Then after the firſt Work, as above, had reſolved B to overtake A in 16 Days, 

another Queſtion ſhould be committed to the Dire Rule of Three, for the Reſolu- 

tion of this latter Query : Thus, 

If B travel in 1 Day 50 Miles; how far ſhall he travel in 16 Days ? 
Anſwer. Anſw. $800 Mites. | 
Day. Miles. Days. Males. 
AS v4 moo 
50 
800 Miles. 


*4> ' & + 


> 0g : but. the Captain finding the'Siege is like to be long, and that fewer Men will de- 


Anſwer. Anſw. By the Indire@ Rule of Three, 50o1Men are to be retained ; which found, 


5©O, to be disbanded. I 


Months. | © Men.” Months, Men. 
As vw 4 Ted 1: M18 , yoo 


ir 


gat 700:Men retained. 
ae 8400 500 Men disbanded. . 
2 yaa $0 00 5 00.. ; L HG" % 
BL 16g 136 ; ne | Zo RRrT 
Implicitly, with $- 2. When,in the Propoſition there is ſuch an Intermixture of Ratzo's or Pro- 
a Mixtuft of "Portions, that as neceſſary to the Reſolation of the Demand, either the Elements 
Rario's, &c- proper to Ratio's muſt be uſed, or more than one Operation of the Rule of Three, 
though perhaps but three Numbers given; and in ſuch Operations the Quotient 
; of the one Work is to be added to, or ſubſtrafted from ſome or other af the Da- 
ts hag ta, or the contrary, before Reſolution can be had by the other : which diffets 
that fall ods from thoſe Queſtions falling under the Rule of five Numbers, treated of in the 
the Rule of five £07o next**Chapters, becauſe they may be reſolved at one Operation ; yet they 
Numbers. always give five Numbers ; and if they be reſolved by two Works, the Quotient 
of the firſt is taken whole without Alteration for the next Work, which is not 


fo in theſe Specificks. | 


bats, Numb. | 40 El Data, 3 Numbers and Addition needful, | 
andAddajed.”=- OS. LO ER : DES O "TY 
Q0f two doing , Example 1. Aand Bare hired to do a Piece of Work, which 4 can do alone 
« pitt of Wir, An 30 Days, and B in 20Days: in how many Days can they do it together ? . * 
anfiver, *© Anfwi' In't2/Days. If 1 work by Rativ's, always where the Ratio is manifold, 
+ or the contrary; that is, to an Unit, it matters not which of "the Terms be made 
Antecedent : For if the Unit be made Conſequent, the Ratio's are to be reduced 
to like Antecedents ; and if Antecedent, to like Conſequents. Now here being 
. two Ratio's, viz, that of 4 tothe Work, as 3oto 1; and that of B, as 20 to 1 : 
+ [= | tir 


” OTOIIIy _”——_ OY nm Trays 
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Firſt 1 reduce them to like Antecedents : So are they W and oy and in their 

leaſt Terms *? and bt : after Reduction [ divide this common Antecedent by 39 

added to 20, the Sum of the reduced Conſequents, or 60 by 5, that.is, 3-2. . 
Or otherwiſe, it I work by the Rale of Three, my firſt Queſtion is, If 30 Days a 0] Ope- 

of Acan do 1 Work: what ſhall 20 Days of B? To which the Anſwer ? muſt 

be added to the Piece of Work to be done; and that 1 Work ſhall be the firlt 

Number of the ſecond Queſtion, thus : If 14 Work come of $0 Days when B 

works with 4, of what ſhall 1 Work come ? 


By Ratio's. By the Rule of Three. 

603 . Days. Work, Days. Work. 
A30 B20 AS 30 . 3 $$ 0 20 

L I ? 
-*|— Work 
208 30220010 - 4. » 
— |—( 12 Days. PW | 
20--30= 50 ( Work. Days. Work. Days. 
AS. 14 + 30-53. a, 


q | 4 
5 \w0 F132 < 
ET} —- Days. 


Example 2. A Conduit hath three Cocks ; if the Ciſtern be full, and Water Q _ Of empthing 
run out by the-greateſt Cock, the Ciſtern will be empty in three Hours; if it run © jſtern, 
out by the ſecond Cock, the Water will be all run out in four Hours ; but if the 
Water run out by the leaſt Cock, it will be five Hours &re the Ciſtern be. emp- 
tied : In what Time will all the Water be run out if it run by all the Cocks to- 

ether : - TS | | 

v Anſw. In 1 Hour and £3 of an Hour. Here the three. Rativ's given being re- Anſver. 
duced to like Antecedents, the. common Antecedent will be 60, to be divided by 
47 the Sum of the reduced Conſequerits. FIRE: "OE OIoaa þ- 
60 Ee 


© Great Cock 3, Second Cock 4, Lealt Cock "a 
-. y -# 
20:-::- ly. h 12 


ecedents 3 Xx 4 Xx 5 === 60 | 
Antec 4B 3 "IRS 1:3. Hour. 
Conſequents 20+15-+1 2===z 47, 


Otherwiſe, if the Work be wrought by the Ree of Three, the firſt Queſtion is, Vaviety of O74 

If three Hours running of the great. Cock empty the Ciſtern : what will tour Hours !4#% 
running of that Cock ? The Anſwer to which, 14 Ciſtern muſt be added to the Ci- 
itern:' And this 2; ſhall be the firſt Number of the ſecond Quneftion, thus 5; If 2! 
Ciſterns be run” out in four Hours, when will r Giſtern be'run out ? Then 1+ 
Hour, the Anſwer to this Queſtion, ſhall be the firſt Number of the third Queſtion, 
thus.z. If 14 Hour empty 1 Ciſtern, what will 5 Hours do? And 2+: the Anſwer 
to this, ſhall be added again to the i Ciſtern, and the laſt Queſtion ſtands thus ; 
If 34; Ciſterns will be emptied in 5 Hours, when ſhall t Ciſtern be emptied ? 
The Anſwer to which is 1:3 Hour as before. 


4+ 


Hours. Ciftern. Hours. Ciſtern. Hour. Ciftern. Hours. Ciſterns: 

L MI oo  Q ge 3. As 14 - +2 :: 4 
Tf: Ciſtern: 3TIS:/ 33 ond 

;(!; Giltern: 7/4 658 Cilterns: 

Ciſterns. Hours. Ciſtern. Hour: . Ciſterns. Hours. Ciſtern. Hour. 

&; 1:4. > A710 1460 $555k apt BY 4 AS 3:5... F. it Jn 
OY VCR mA YO Ye 4.15. 60 

T1 ( : Hour, 7 a” Hour: 

Data: 
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Data, 3 Nunwb, Data 3, Numbers and Subſtrattion needful. 


and Sub. uſed. | 
Q. Of doinge Example 1. Aand B doa Piece of Work together in 12 Days, which 4 a. 


piece of Work, lone can do in 30 Days : in how many Days can B do the ſame if he work alone ? 

Anſwer. 

which being reduced to like Antecedents, this common Antecedent is to be di. 

vided by the Difference of their reduced Conſequents. 

Varitty of Oe Otherwiſe to work by the Rule of T hree, the firſt Queſtion is; If 30 Days of 4 

Hp can do 1 Piece of Work, what ſhall 12 Days of 4 joined with B do? To which 
the Anſwer - of a Piece of Work ſhall be taken from the whole Piece, and the 
Reſidue, which is }, ſhall be the firſt Number of the ſecond Queſtion, thus ; 1f 3 
of the Work ſhall come of 12 Days, of what comes the whole Work ? 


By Ratios. By the Rule of Three. 
w- Days. Work, Days. Work, 
Aand B 12 A 30 73 2 
ay] 12 : 
| 5) =(; Work. 
30" 


OoxXt2 = 360 
; ——-{ 20 Days. 
30—12 = 18 


Work. Days. Work. Days. 
+ - BB ! r:; 26 


* 2 
3 if 20 
LY - — Days. 


Q. 0f filing « Example 2. Water runneth into a Ciſtera by a Pipe that can fill it in 8 Hours, 
Ciftern, and runneth out by another Pipe which can empty the Ciſtern in 22 Hours : in 
what Time both running will the Ciſtern be full ? | 

Anſw. In 12 Hours and 4 of an Hour. Here the Ratio's of 8to 1, and 22 to 1, 


reduced to like Antecedents, make 7% and *, and in their leaſt Terms * and k 
This common Antecedent 88, divided by 7, the Difference of the Conſequents 
gives in the Quotient 123 as before.- 


Anfiver. 


176 
Filling Pipe 8, Emptying Pipe 22 
I I 


— 


Antecedents $x22==176 __ "9, E 
Conſequents 22-8= 1 -( 7 7 


Vii oo. Otherwiſe, to work by the Zule of Three, the firſt Queſtion is, If 8 Hours fill 

ring M1 Ciſtern, what ſhall 22 Hours fill? The Anſwer whereof 23. ſhall be ſubſtrated 

| | from 1 ; ſo will there want 5, which ſhall be the firſt Number of the ſecond Que- 
ſtion to be wrought as the other in the former Example. 


Hours. Ciftern. Hours, Ciſterns. Ciftern. Hours: Ciſtejn. Hours: 
4, 32 _-+- + MM ——— — 1X 18 


(6 | 728.4 
22 f 2% Ciſterns. 4 ) 1 (5(129 Hours: 
8 
4 nn Li==7 
4 4 F 
Lain, above 3 Data, more than 3 Numbers and Addition needful. 
iurb.and Add. : . , , . 
ned, : Example 1.  _ four Mills, whereof the firſt grindeth 4 Quarters in 3 
Q. Of 4 Mills Hours ; the ſecond 5 Quarters in 4 Hours ; the third 6 Quarters in 5 Hours ; 


aa | and the fourth 7 Quarters in 6 Hours: in what Time ſhall they all grind 30 
| Quarters ? 


Anſw. 


Anſw. In 20 Days. Here the two Ratio's given are as 12 to 1, and 39 to "L 


TELGGEIT 


Anſw. 11 6 Hours and .*; of an Hour. The Ratio's in this Propoſition havitig Anſwer. 
both Terms greater than Units, they are to be reduced to like Conſequents, and 
the Sum of the Antecedents divided by the common Conſequent. And becauſe 
there is a Limitation in the Demand of 3o Quarters, the Quotient of this Divi- 
ſion is to be the firſt Number of a Queſtion to be reſolved by the Rule of Three, 
with an Unit in the ſecond Place, and the 3o inquired for in the Third. 


480 450 432 420 
Quarters 4 ">. >a 
Hours 3 ” * 
360 
34 


| [34 
Antecedents = 8 
480+450+432-j420=278|2 MY TORR 
Conſequents gx 4 x 5 * 6= 360 = 


* Then, If 4:2 Quarters be ground in 1 Hour, in what Time ſhall 30 Quarters 
be ground ? Fact as aforeſaid, 6-2; Hours, 


As = 1 22 30 . 64 33 20 
9.J2( =( 67; 

| 2) WY 

The Work by the Rule of Three, where the Antecedents and Conſequents of the Y-ritty of 0pr- 

Ratio's given are both greater than Units, is different from that where one 75%%...,,,,.: 

Term is an Unit in two things. Firſt, In working the ſeveral Queſtions, the nf ares 

Conſequents muſt be made Antecedents, and the Antecedents Conſequents. ſormer. 

And, 21y, at the laſt the Conſequent is to be divided by the Antecedent, as in the 


following Operation; 


"Ta. X 7 4. > | JE - 12 
4 ) 5 (5 — WAS N31 
2x7 "DT 
L AN $12: $a 33 4+ As 345 1 4: x 
2NLIE r added. EW\LES 
31 } 6 72 on 73 6 \ 227 
355 17 2 
6 NY .* © Kc 44 : % h 
5. ASwi7e I 5 5 oe 350 6. AS 44! : $ 2 3 ne 
10 - 
ESE 1 added; SE 20 
: PLE ET, 
——— 10 x 


This 22 the Quotient of the laſt Work muſt be ſet as 22, ant then divided, 
giveth 4: 2 as before in the Work by Ratio*s for the firſt Number of the Qbeſtion 
There ſtated and reſolved. 


Example 2. Suppoſe a Conduit, whoſe Ciſtern holdeth 1000 Gallons, hath Q 0 emptying 
three Cocks ; by the firſt Cock will run out 20 Gallons in 3 Hours ; by the ſecond, © £7” 
30 Gallons in 7 Hours; and by the third, 40 Gallons in 9 Hours: in what Time 
will there be run out by all the Cocks 973; Gallons, and the firſt Cock be opened 
half an Hour before the other ? h 

Anſw, In 63; Hours, or 2 Days 15 Hours and an Half. The Work of the Ratio's anſrer:; 
is aS in the laſt Example, by which will be gotten 15345 Gallons to be run out by all 
the Cocks running together in 1 Hour : but before the Queſtion can be ſet there- 
with to know in what Time 973 - Gallons will be run out,there mult be known how 


: much runs out in the half Hour the firſt Cock runs alone, which will be 3 - Gal- 


KXXXRX | lons © 
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Jons: this taken from 9735, leaves 970, which ſhall give 63 Hours, to which the 
half Hour 'mult be added. 

1260 $10 840 
Gallons 20 30 40 
Hours 3 7 9 
189 $548 
WE 
X92|5 


Antecedents 1260-|-8104-845==2zgx 0 
wm: © 535 Gallons, 
Conſequents 3 Xx 7 x 9 == 489 


Hours. Gallons. Hour. Gallons. 
If 3 run out 20 : what ſhall +? facit z3E 


Z)2(2 (33 9735=3;= 970. 


Gallons. Hour. Gallons. Hours. 

If 1555 run out in 1 : in what 970? facit 63. 
is | Added < 
=) 9799/6 63+ Hours. 
=) (2 23. 


—_ of Oft- By the Rule of Three the Work is as in the laſt Example till the 1524 Gallons be 
s gotten, and then the other work as above. bv 


—_—— ; * :: + 15 AS 35 » wv 32 © £ Fe 
INLGMHE BYZ 2! 
FC ES added. * *£= 
"RE; 25 3 10 
As RAM . I t; Do : 277 As 33% . 5 WE 4 . __ 5 
21.\L/ 297: N28 
7 = ( oF 2 _ 8 Jo 99 82 My 
23 4 33+ 72 10 63 ( I 57; 
—_ joey Ss | Data more than 3 Numbers and SubſtraGion needful. 
uſed, 


Q. Oſhunting Example 1. A Gentleman in hunting an Hare, by their tracing in the Snow 
an Hare, findeth- that the Hare had 65 Lengths of the Hound*s Paces before the Hound : 
And as often as the Hare runneth 8 Paces, the Hound runneth but 6 Paces ; but 
2 Paces of the Hound are as much as 3 of the Hare's Paces: In how many Paces 
of the Hound ſhall he overtake the Hare ? 


Anſwer. Anſw. In 540 Paces of the Hound. Here are three Queſtions included. Firſt, 
Seeing the 60 Lengths were of the Hound's Paces, how many that made of the 
Hare's Paces ? Secondly, Since 2 Paces of the Hound are equal to 3 of the Hare, 
that is gain upon the Hare 1 Pace, how manys Paces of the Hound ſhall gain or 
be equal to? Thirdly, The Gain of 6 Paces of the Hound known, the third 
Queſtion ariſeth, and is reſolved by the Quotient of the firſt Work with the 6 
-Paces, and the Gain found as hereunder is to be noted. : 


Hound?s Haves Hounds Hare*s 
If 2 Paces make 3 Paces: what ſhall 6@ Paces ? facit 95 Paces. 


| 60 
J 180 (> Hare's Paces. 


7” OOO Ros SSL ee 


he 


wy” 
wo, 
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Hound's ' Hare's Hound's : Hare's 
If 2 Paces make 3 Paces : what ſhall 6 paces? Facit 9 Paces. 


Subſtra& 8 Hare's Paces. 
Gain 1 


6 
2) 13 { 9 Hare's Paces, 


Hare's Hounds S | Hare's - 
If 1 Pace be gotten by 6 Paces: in how many Hound's Paces will go Paces 
be gotten ? facit 540 Hound's Paces, as before. 


As 1.6 :: 90 « 540. 


Example 2. A Gentleman hunteth an Hare and as often as the Hound run- & 4 bunting 
neth 6 Paces, the Hare runneth 8; and 2 Paces of the Hound make 3 of the -h___ 
Hare, and the Hound overtaketh the Hare in 540 Paces of his own : how many 
Hound's Paces had the Hare before the Hound ? . 

Anſw. 60 Paces of the Hound. Here alſo are 3 Queſtions to be reſolved, yet Anſwer. 
with this difference from the former Example, that as there Subftraction was 
made from the Quotient of the ſecond Work, here the Quotient of the firſt 
Work ſhall be ſubſtra&ed from the firſt Number of the ſecond Work ; the reſt of 
the Works are ſimilar to the foxymer, as hereunder is evident. 


Hound's Hare's Ehmund)s Hare's 
If 6 Paces make 8 Paces : what ſhall 2 Paces ? facit 2+ Paces. 
: | Hare's Paces 
Tm 4 2 ul » 
6 ) 16 (:: Hare's Paces. 3—2'= loſs. 
Hates Hounds Hares Hound's 
If 3 Paces make 2 Paces: what ſhall 7 Pace ? facit 4 Pace. 
JE E Hound's Paces. 
Paces Hounds Paces Hound's 
If 2: Hound come of 5 Pace : of what comes 540 Hound ? facit 60 Paces: 
» | 
For 2. x 599 — 129 x 60 
9 7 60 ; 7 
Bo : And —)=(= Hound's Paces. 


Thus, (as was before noted, and might be ſeen by many other Inſtances) be- 
ſides the Rule, due conſideration muſt be had to the Nature of the Queſtion pro- 
pounded, duly to JEugeen or diſpoſe the Data, and when to add and ſubſtra&, 
&c. in ſuch kind of Specifical Propoſitions as theſe are ; to conclude which, one 
Example more ſhall be added. : 
.: A Wormin a Well 24 Feet deep, creepeth upwards every Day 5; Feet, and Q Of « Worn 
downwards every Night 4' Fect : in how many Days ſhall he creep out of the ©*9ing ot of 
Well ? a Well. 
_ Anſw. In 21;? Days. For in 21 Days the DedyQtion of the downward Mo- Anſwer. 
tion taken from the upward, yet leaveth 19; Feet. for the Worm to crawl up: 
And the other 4 Feet to make up 24, he creepeth up on the 224 Day, without 
any deduCtion, he being up -; of a Day before Night. 
Here 4; taken from 5;, leaveth :: the Gain upward in 1 Day : Then becauſe the 


laſt Day he gets up to the top of the Well, there is no deduction to be made, but 


1 Night's deduGtion is to be taken from 24 ; and fo 4! taken from 24, there re- 
maineth 1 94. | 


Foot. Day. Feet. Days. Days. Feet. Days. Feet, 
Thenas jt:;, 1 :: 199 , 214. Andas ai - 19): Rey 


And 
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And becauſe 19% Feet wants 43 of 24, this muſt be the Motion of the Worm |þ 
the laſt Day in which he got up to the top of the Well. 


Feet. Day. Feet. Day. 
Theeekee ns 455/. erty. 42 | 


And this :+ is to be added to the 21 Days in which he got up to the 1 94 Feet, 
ſo both make up 21-2? Days as before. 


Pref of Speci- Syecificks, beſides their Proof in Common with other Works of the Rule of 
_ 1—ary Thrce, (before ſeenin the foregoing Chapters) have their Specifical Proof. 

of al, GRiort. Specifical Proof of the firſt ſort, is by turning the FraQtions with Integers all 
into Integers, and working therewith. | 

This for Queſtions reſolved by the Dire& Rule of Three, is to multiply the Nu- *#* 
merator of the firſt Number of the three given Numbers into the Denominators of 
the Second and Third, and this Produ& ſhall be the firſt Number of the Probg. 
tionary Work. The Numerator of the ſecond given Number ſhall be the ſecond | 
in this Work: And the third Number here ſhall be the Produ& of the Numerz. * 
tor of the Third, into the Denominator of the Firſt. 

But for Queſtions reſolved by the Indire&# Rule of Three, multiply the Numera. 
tor of the firſt of the three given Numbers into the Denominator of the Third, 
and the Product ſhall be the firſt Number of this probationary Work. The Nyu- 
merator of the ſecond given Number, ſhall be the ſecond in this Work : And the 
third Number here ſhall be the Produ& of the Numerator of the Third into the 


Denominators of the Firſt and Second. | 


Tranples, Example in two of the former Inſtances, where 


Ell I. Ells I, 
1% at 14, isas 33 to 34, by the Djre&# Rule. 


Ss Ounces s. Ounces | 
5=- to 6:5, ſo is 12 to 3, by the Indire Rule. 


The Data being reduced into Improper Fractions, ſtand thus. 


| Ell I. _ Ells $> Ounc. $7 
r, 4 17 | 2, > 4 $i: V3; | 
Then 3x4x4=48. Firſt Number. And 11 x 1=11. Firſt Number. 
5. Second Number. 72. Second Number. | 
15x 2==30. Third Number. I2X2X11=264. Third Number. | 
AS48.5 © 30. 35. | AS 11 . 72 :: 264 . 3 | 
y 5 ; Firſt and Third abbrev. r5 bj | 
3 | 72 - 

ee AI . a_ unces. 

J' EB (3 1} =(3 Ounces 
of " ſeek  Specifical Proof of the ſecond Sort, is to turn the Geodeticals or Aſtronomi- 


cals into Decimals, or Decimals into them, and ſo work the Queſtion in both, 
and compare the Reſolutions together ; this may be ſeen in ſome of the Exam- 
ples _ wrought in their proper Place, ſo as farther Inſtance is here purpoſe- 

ly omitted. | 

Of the third f Specifical Proof of the third Sort, is by making two Queſtions, and after Re» | 
fort. ſolution, adding, ſubſtracting, &c. the Quotients that are to be added, ſub- 

ſtrated, &'c. according to the Nature of the Propoſition. x 

Examples Example in the firſt of the former Inſtances concerning the two Poſts, where 
A travelling 18 Miles a Day, and B on the contrary 3o, they were found diſtant 


the third Day 144 Miles. 

A318 #30 For as 1. 18 :: 3 . 54 
| 3 3 Andas 1 , 30 :: 3 . go 
That is 54 + 90 _ 144 


O = . _ 


ſort. 


£ 


Specificdl 


ff 
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Specifical Proof of the fourth ſort, is by working the Queſtions by their Ra- Of the Jowrth 
tio's, or by the Rule of Three; and the Agreement in their Reſolutions wrought 


both ways, declare their Operations right ; and becauſe moſt of the Examples 
before are ſo wrought, farther Inſtances need not here. 


| R——_—_—_—__——__——_— 


CHAP. VI. 
The .Rnle of five Numbers DireF, 


\ FTER Specificks follow the next Sort of derived Proportions to be ſeen in Rule of five 
A the Rule of five Numbers, ſometimes called the Compound Golden Rule, and Numbers. 
ſometimes the Double Rule of Three : which latter Name is put upon it, becauſe the | ——_ 
Propolition may be reſolved by a double Operation of the Simple Golden Rule, in Wiy the Double 
oppoſition to which this is called Compound, But as the two Queſtions are Com- Rule of Three. 
pound in one ; ſo by the five Numbers given, from whence it took the firſt Name, 

Reſolution may be had, and a ſixth Proportional found by one Operation. And _ 
though they are reſolvable by two, yet differ from Specificks, as before in the Pifſrent from 
precedent Chapter was, and further in this and the next Chapter may be oh- *P<©ificks. 


ſerved. EC 
The Rule of five Numbers is both Dire& and Indire® ; the latter is referred to Rule of firs 


the next Thapter : tothe knowledg of the other are conſiderable, Numbers, Di- 
| | ; rect and Indi- 
i Preparatory in the right Diſpoſition of the Data: _ 
Some things 3 Operator in the Reſolution. 
- Probationary in the Proof, ; 
The Precepts Preparatory, may be theſe and ſuch-like. 4 aw to 
e DITECE, 


1. Among the Data diſcharge all the Numbers that are ſuperfluous, for ſome- 1. Al Superfis- 
time the Propoſition giveth five Numbers, when two of them may be diſcharged 9 796e if 
as more than needful; and the Numbers reduced to 3, the Queſtion may be re- ©: 
ſolved by the Simple Rule of Three, 

As, If 1ool. in 12 Months gain 8 ]. what ſhall 1001. in 16 Months? Here 100 Exarpir: 
in both Places may be cancelled, and Reſolution had without. 


Months. Il. QAonths, |. 
For 8s 12  . $-,3: 1 » 1 


3 4 
KF 
3 } 32 \ 19; 
2 Hiw mary 


2. Of the 5 given Nurtibers, let 3 be Conditional and Antecedents, or Sup. > # 
poſitious z, and the other 2 Interrogative and Conſequents, correſponding to ſome png oY 
of the former Antecedents. | In ——— 

As.in the former Inſtance 100: 12. 8. are Conditional and Antecedent, the £ramp!i. 
other 100. 16. are Interrogative. And becauſe this latter 100 is Conſequential 
and equal to the former Antecedent, 100 in both Places may be cancelled as 

efore. 

| 3- Let the three Conditionals be firſt placed towards the left Hand 3 and then 3. To p/ae the 
the two Terms on which the Queſtion depends,in the 4th and 5th Places : So as the N#nbes aright: 
firſt Term be the principal Cauſe of Loſs or Gain, Increaſe or Decreaſe, Aci- 

on or Paſſion. That whoſe Sirname or Denomination betokeneth the Spice of 

Time, Diſtance of Place, &c. the ſecond and the third Term the odd Denomi- 

nation, which is unlike in Nature toall the other Numbers. Then let the fonrth 

Term and firſt be of one Denomination ; likewiſe the fifth and ſecond. 

As in the former Inſtance, the firſt ioo being the principal Caule of the Gain, £xan1t; 
is firſt ſet; the 12 Months being the Space of Time, is the ſecond Number * the 
81. Gain is the odd Denomination, and ſo ſet in the third Place : Then the latter 


. log, Principal-Money anfwering in the Interrogative Part to the firſt Number; 
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ten the Work. 
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oh is placed in the 4th Place : And 16 Months of like Denomination to the ſecond in 
the 5th Place. . 

4.Denoninatims 4, When any of the Numbers ſeem to be doubly denominate, the latter Deno- 

doublevhich t- gajnation is to be regarded in placing the Numbers, as before noted in the Dire# 

als Rule of Three. DE: 

s, Data whe! 5. If any of the Numbers be of ſeveral Denominations, as Pounds and Shil- 

need to b276- Jings, or Pounds, Shillings and Pence, ©c. reduce the ſame and his correſpon- 

duced, dent Number into the loweſt of thoſe given Denominarions ; as the Firſt and 
Fourth, Second and Fifth : but if the third Number want Reduction, he havin 

| no Correſpondent but the Sixth not yet found, is only brought into the loweſt 

vielb when Denomination given, without altering any of the other Data - And accordin 

found, how de- to the Third, or ReduCtion thereof, ſhall the Sixth Number when found be de- 

nominate. nominate. 

6. Terms if ab- © Symetime'the Conditional Terms given may be reduced to leſſer Proportio- 

breviated, ſhor- nal Numbers, and working by them will ſhorten the Work. As in the former 

Inſtance, inſtead of 1051. 12 Months, 81. may be taken; 5ol. 12 Months, 4 1. 

| -. or 251. 12 Months, 24. or 51. 12 Months, 8 s. or 51. 3 Months, 2 s. &c. 

7. To ys A 7. To find whether a Queſtion propounded be reſolvable by the Rule of five 

Rn Rate, Numbers Dired ; conſider whether the principal Cauſe of Loſs or Gain, -Intereſt 

by wot. or Decreaſe, Action or Paſſion, &c. be the odd denominate Number in the Pro- 
poſition : For if {o, then is the Reſolution by the Indire& Rule as in the next Chap- 
ter ; but if otherwiſe, by the Dire. As in Queſtions of Money, the Dire& Ruk 
enquireth always for the Intereſt, and gives the Principal Money, the Indire®, for 
Stock or Time of Continuance, and gives the Intereſt. ' 


8; Oprrationro $8, According to the Nature of the Data, whether Integers, Fractions, &c. fo 


=" the Natw? 1ot the Operation be : And if any Propoſition be ſpecifical, mix the Work in or- 
of the DataB. 1+r to the Reſolution accordingly. IP > | | ; 


—_— byx ThePremiſſes obſerved, the Reſolution will be had by one or two Operations, 
87 2 Works. 


The Rule for one Operation. 


Hnp ly. © Multiply the two firſt Numbers together for the Diviſor, and the three laſt 
' - - Numbers one-into another for the Dividend ; and dividing the one by the other, 
the Quotient ſhall be the ſixth Proportional, and anſwer the Queſtion, | 


The Rule for the Double Work. 


How by two. Take the firſt, third and fourth Numbers, and work as in the Dire& Rule of 
Three for another Proportional : Then take this new Proportional for the ſecond 
Number of the next Work,” and the' ſecond and fifth Numbers of the five given 
Numbers for the firſt and third Numbers of this ſecond Work, and the Quotient 


of this laſt working by the Rule of Three, ſhall anſwer the Queſtion firſt pro- 
pounded. 


Q. Of Intenſ® Example 1. If 4001. be put ont for 16 Months, at the Rate of 81. per Centum 


Any. per Annum, (accounting 12. Months to the Year) I demand what will the Intereſt 
| - come.to? . or #00) 
Anſwer.  Anſw. 4251. Here the three Conditional Terms are the 1007. that-in one 


| Year (or 12 Months) gains 81. and 1001. the Principal Cauſe -of the Profit or 
{lncreaſe, that ſhallbe the firſt Number ; and the 409 1. being alſo Principal Mo- 
ney the:firſt Conſequent, and of like Nature to the 100, ſhall be ſet in the fourth 
place ; 12 Months the ſecond Conditional, being the Space of Time in which the 
- Increaſe groweth, ſhall be the ſecond Number, 'and the Conſequent 16 Months of 
like Nature to be 12, ſhall be in'the fifth Place:' So as the $7. Uſe-Money: having 
mone of the five to parallel him, falls into the third Place. : * #0 A 3K 
By one Work, * Then to reſolve the Queſtion at one Operation, multiply 100'into 12, the Pro- 
- duct 1200 18 Diviſor: And B multiplied into 400, and the Produ& by t6 makes 
- the Dividend 51200, and after Diviſion [422 found in the Quotient, is denominate 
like the third Number, and is the Uſe-Money gained'by 4001. in 16 Months, at 
the Rate aforeſaid. | | EAI ID ES 


As 
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I Avomths. I. } Months, EL 
As 100, 1F- © 8-52 aa , 20 3 a 
12 4.00 
' 12100. 320 3(8 
16 +4 
Lk 4271, 
19200 XZ 
3200 
512/00 


If the Operation be double, then is 1001. $1. 4001. the three Numbers of By two Works. 
the firlt Work, 32 the Number gotten thereby the ſecond Number of the ſe- 
cond Work, and 12 and 16 the firſt and third Numbers of the ſame Work : 
Thus, 


I. £ Months, 1. Months. |. 


[A {, 
As 100 . 8 33: 4o0'-, 1 As: 13 + - 33: :5 $6 
"TY hoc 3 4 
— | | OO 
| 2 3)! 28( 423 
If the conditional Terms be reduced to ſmaller Proportionals, then the Work Exanplemhin; 
at one Operation will ſtand thus. . the Conditional 
=o eta 7 7 | are redueds 
I, Mon. 5. P. Mon. EE 2 . 
A. 0:3, 2 :: 0 ; 1 T as 
ES, LC A. - 
15 32 
800 cn. 
1200 42826 (8513__ 
OO — : C5 _ 
12800 5 42:13:54 


Example 2. If 3 Mowers in 6 Days mow 24: Acres: how inany* Acres will Q0f aowrri. 


$ Mowers mow in 10 Days? 


Anſw. 108 Acres and 2 of an Acre. bl Anſwer, 


Mowers. Days. Acres. Mowers. Days. Aeres. | 


A .T, 2 2 2. 1083 
= 4 L WR 
18 245 x(16 -;; 5, - ©, 
I 960 960 (r 08; Acres. 
x8 


Specificks, 


Example 1. If 5 Guns in 2 Days ſpend 60 Barrels of Powder : what will 7 4 ſpecifical Que: 
Guns ſpend in 5 Days, which ſpend -; part leſs than the 5 at every ſhot ? _7 tis 6 Powde 


Anſm. 149 Barrels of Powder. | a 
Barrel = 26 Guns. Days. Bar. Guns. Days. Bav. 
2 3 As F—+ 4 -. 40 5 7 = 7 a 
6Q——29=ZZZ40 Fn 200 £ 
1400 2400, : 
— Io 149 Barrels. | - 
Another of Wine 


_ Example 2, If 12 Penny-worth of Wine fatisfy 8 Perſons at a Meal, when drunk. 
Wine, 1s, at 6d. aQuart: how much Wine at 44. a Quart will ſuffice 40 Perſons 
that drink twice as much as the other ? 


| © OT Ariſmet: 
Anſo, 80 Pennyworth of Wine: ; 


Wine 
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Wine 12d. ' Perſons, daquart. d. Perſons. d.quart. s, 0d. 
Increaſed 2 As BB: 24 33 40 « 4 » Er$. 
— Ne neem weeÞ nes 
a+ 8 6 | 
: : 3849 8 d. 
3840 48 


Proof 7 - The Operations of the Dire? Rule of five Numbers wrought at once, and by 
wy tre 1). the double Work, ſeeing they agreein the Reſolution, and identify the Anſwer, 
"2 prove each other, as by the Reſolution of the Gain of 400. in 16 Months 


re(t, « ! 
wrought before both ways is made plain. 


CO ”©. 
| ——_——_—_—_ 


CHAP. VIL 
The Rule of five Numbers Tadire. 


Rule of five HE Knowledg of this Indiref Rule of five Numbers, conſiſts chiefly in the 
_— in- T Preparatory Part rightly to diſpoſe the Data, for which theſe Precepts are 
\ i neceſlary. El 
x All ſuperflie 1. Diſcharge all the Numbers ſuperfluous among the Data, as before in the D;. 
us Numbers t® ,o03 Rule of frve Numbers. | 
oe diſcharged. 2. Of the five given Numbers as before, if three be Conditionals and Antece. 
2. Howto place . : 
the Data. dents, and the other two Interrogative and Conſequents, then diſpoſe them thus; 
Let the odd Denomination, which here will be the principal Cauſe of Loſs or 
Gain, Increaſe or Decreaſe, Action or Paſſion, &c. be the firſt Term, and the 
other two Conditionals the Second and Third, -as in the Dire Rule of five Num- 
bers ; and let the Second and Fourth, and Third and Fifth, be of like Denomi- 
nations. 
g. How to place 3, But if there be four Conditionals or Terms of Explanation ; then place the 
ther ij" "5% ſingle or odd denominate Term in the firſt Place as before ; the Term on which 
4 Conasiiun4l5. [he Queſtion depends; ſet in the ſecond Place; the Number coutervailed by the 
firſt located Term, let be the Third ; the Number denominate like the ſecond 
located Term, place in the fourth Place; and then the other Term of the Data 
© * countervailing the Fourth, and denominate like the Third located Term, will 
ſupply the fitth Place. _ _ 
4. Sixth when _. [et the ſixth Proportional, when found, be always accounted of like deno- 
Jound, bow at- ination to the Firſt, or the ReduQtion thereof if reduced. Thereſt of the 4b, 


co 7K 5th, 6th, 7th and 8th Precepts of the Dire? Rule of five Numbers, conſider and 


before uſeful make uſe of as occaſion ſhall require, | 
here, The Data duly diſpoſed, as aforeſaid, the Reſolution will be had by one or 
Reſolution by 1 to Operations. 


Works. 
or 2 Works The Rule for one Operation. 


How by I. Multiply the third and fourth Numbers together for the Daviſor, and the other 
| three Numbers one into another for the Dividend ; and dividing the one by the 
other, the Quotient ſhall be the deſired Number, and the ſixth Proportional. 


The Rule for the double Work. 


How by 2. Take the Fourth for the Firſt, the Fifth for the Second, and the Second for 
the Third ; and the Quotient of this Work by the Rule of Three, make the third 
Number of the ſecond Work : and for the Firſt, take the Third of the Data; 
and for the Second, the Firſt of the Dara, and the Reſult of this Work by the 
Rule of Three ſhall reſolve the Queſtion firſt propounded. 


Q. Of Princip Example 1. If 4241. be Intereſt for 16 Months, after the Rate' of 31. per Cen- 
_— twn per Ainum: what Principal Money was delivered to raiſe that. Intereſt ? 

Anſw. 400 1. Here being but three Conditionals, the Data is to be diſpoſed ac- 

cording to the ſecond Precept. And becauſe 100 is the principal Caoſe of Gain 


inthe Conditionals, and the fingle Denomination, it is firſt placed, the Year or 
44 | 12 
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12 Months being the Space of Time muſt be Second: And 8 the third Conditio- 
nal ſhall occupy the Third Place. Then muſt 16, becauſe agreeing with the Se- 
cond, be ſet in the .fourth Place; and 423 in the fifth Place; being of like de- 
nomination with the Third, that is both Uſe-Money : So the Queſtion ſtands 
thus. | 
If 1097. in 12 Months gain 87. what Principal-Money in 16 Months will 

ain 42312 ; | | 
" Then to reſolve the Queſtion at one Operation, 8 is multiplied into 16, and © 1 #t. 
the Produdt 1 28 is Divifor. The other three of the Dara being multiplied, make 
the Dividend 51200 3 which divided by 128, give 400 as the Principal-Money to 
raiſe that Intereſt in the Time propoſed. 


Jl. Aonths. Il Adonths. 1. I. 
As ' 100. 14 - $.: WW. a © ns 
12 IG | 
1200 48 
425 LD. 
2400 - 129 
4800 5.200 ie ek 
400 ra }. Principal. 
400 | w* | 
52200 


” If the Work be double, then is 16. 422. 12. the three Numbers of the firſt By 2 Works. 
Work; 32 the Number gotten thereby, ſhall be the third Number of the ſecond 
Work, and 8 and'1oo the other Numbers of that Work : Thus, - - ; 


Months. |. Afonths, 1. — . _ $ 
{ MN 00 4 0 7 0 9 AS 8_ 57 100 :: 32 5] aoo 
"2 | : ws 
42.8 =( | \- - qe n 
a —|( 32h, | ; 
$12 x6 | 


Het is worthy to be noted, that in this and ſeveral other Inſtances, though the on Wirk by ui 
Reſolution at one Operation is by the Indire& Rule of five Numbers ; yet by the dou. Indirca, yer 2 
ble Work both are ſometimes reſolved by the Dire& Rule of Three. both Dixc 


f the Conditional Terms be reduced to leſſer Proportionals ſomutings. © 
Optection will ſtand thus. 6 LS pM IT m Work af ens rene whe 
| b. Mm. 41. Mon. 4 &\ ir _ne 
Av "$$ 4:5 13 16 + 485 © ann 
I SE SS. 
E. .- - RS. —® == 400 L. 
30 . _— 5 FJ 1 I 
60 5 
3 
_—_ 
5 


Example 2. If 3 Mowers in 6 Days mow 24: Acres: how matiy Mc a” 
Dow ear mew raft Arwes 2 ys mow 247 Acres: how many Mowers in 10 Qof Mownt, 


Anſw. 8 Mowers, "0M 
| er. 


TT. | Meibere: 
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Mowers. Days. Acres. Days. Acres, Mowers, 
3 . v6 RH TS . 2 


6 IO 

18 240 
1084 5 | 
144 245 ” LY 
180 X60 

Mp as 8 Mowers. 
1960 

Speceficks. 


| Afpetifical Que Example 1. If in 10 Days of 8 Hours long, a Man may journey 200 Miles : in 
ftion of Travel. how many Days twice as long may he travel 500 Miles ? 


by —_——_ 44 "OE 
OY IT; AT 7 I Copano g gnwennr RS Son ER. nw — 


Anſiver. Anſw. In 121 Days. 

Days. Hours. Miles. Hours. Moles. Days. 
Hours 8 As © ,. + <2 tt: wo... goo . 24 | 
Increaſed 2 8 16 | 1 ; 
16 80 32,00 T's 

| 5OO | 
400,00 = ; cd 12*'D 
ZZ qe 
Another of Per= xg yample 2, If 12 pennyworth of Wine ſatisfy 8 Perſons at a Meal, when Wine 


ſons drinking. 5. 1+ 6 pence a Quart: how many Perſons that drink but half ſo much Wine at a 
Meal, will 20 pennyworth of Wine ſuffice when Wine is at 4d. a Quart ? 
Anſw. 40 Perſons, | 


Perſons, d.quart. d. dquart. d. Perſons, 
Wine 22 WT To... 0 . a. 
2”. Wu .. 4 | 
12—EDC 48 24 
20 
—_ 960 
— = 40 Perſons. | 
Examples of 4 Where four Conditionals ave propoſed. | 
Condiffonals. | : : fl, ; 
- Q, of Patis Example 1. If 4d. of Paris be worth 5 d. Tournots, and 5 d. Tournois 6 d. of $6: | 
' Panet, voy : how many Pence Parts are 15 d. Savoy ? Gy | 
Anſwer. FAnſw. 10d. Paris, Here two of the Terms, that is, both the Pence of Tournoiss | 
Superfluuus are ſuperfluous, and ſo may be omitted, and the Queſtion with three Numbers | 
Numbers diſ» ſtand thus. | 
charged. | d. Savoy, d.Paris. d.Savoy. Ad.Paris.. | 
= I5 . 10 
4+ . 


6) 60 (109. Paris. 


And ſowillthe Reſolution be, if the Data be diſpoſed according to the third 
Precept : Thus, 


d. Paris d.Sav. d.Tourn, d.Sav. d.Tourn. d.Paris. 


= + TT 19» 4 - - 
i - | 6 1 
60 39 
| "TY OO : 
RY Lok (1 0 d. Parts. 
RA or 


ET, - -oooqy Example 2, If 2 Angels conntervail-20 s. Sterling, and 18 s. countervail 3 Crowns 
* French: how many Angels will countervail 10 Crowns? or how many Crowns 
will eountervall 12 Angels ? 


, In 
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| | In theſe two Queſtions the Data diſpoſed by the third Precept in the former Mme plzced. 

2 Angels, being the odd Denomination, will ſtand in the firſt place, but in the 

latter 3 Crowns. The Term on which the Queſtion depends, to be ſet in the 

ſecond place, muſt be 10 Crowns in the former, and 12 Angels in the latter. 

The third Place being filled with the Number countervailing the firſt located 

Term, ſhall be in the former 20s. and in the latter 18s, The Number denomi- 

nate like him, placed in the Second, to be ſet in the fourth Place, muſt be in the 

former 3 Crowns, and in the latter 2 Angels. Then the remaining Number de- 

| nominate like the Third, and countervailing the fourth located Terms, will be 

] placed in the fifth Place, which in the former is 18s. and in the latter 20 s. 


Single Operation. Operatiov 
| ſingle. 
£5 Angels, Crowns. F, Crowns, s. Angels. p 
na | Q. 1. If 2 R 10 d 20 ty 3 . 18? facit 6, 
| —_ 
|; 20 6,0 
Wy, | 18 hon 
| A 6 
q 160 = 6 Angels. 
20 
| 36,9 
Double Operation. Double; 


: - RT Cr. 9. ;. aa «a 
ine | As 3 +. 1$ 2:2: 10 , 66 As 20 ; 23: 35 @ 5 
IO 60 


3 180 60 5. 20 ; 120(s Angels. 
Smgle Operation. Single. 


3 Q% = 5: ; WW 7:00 pH. 20? facit 20 
12 2 


| —— _— 


36 36 
7 


20 
— — { 20 Crowns. 
36 


Double Operation. Double; 


64s Ang. 5. Ang. s, $. Cr. s: Cr. 
| As 2 - 20 3: 12 ; 120 As 13 , 3 :: 06 an 
| 12 | 120 

| 40. 8) 369 (29 

| 20 


2) 24 120 5, 
The Operations of the Indire Rule of five Numbers, are proved as thoſe of Proof of the 


the Dire@ for the Reſolution by one Operation, and by two is the ſame, as by Rule of five_ 


the laſt Examples wrought both ways is ſufficiently convincing. — I6- 
cc, 


2 8 


CHAP. 


Lib.IV.Par.ll. 


- Ab __ 
- Y 
p CE 


CHAP. VIIL 
FELLOWSHIP. 


we -1 tka are next to be exhibited ;. and among them, firſt, thoſe Operations that con- 
: verſe about Fellowſhip, called alſo the Rule of Society and Partnerſhip, becauſe Que- 
ſtions of Partnerſhip are reſolved thereby. | 


Without Time, $. 1. 

The Sorts Fellowſhip may be divided ) With Time, $. 2. 

thereof, into four Sections, With diverlity of Time, 6. 3. 
With diverſity of Parts, $. 4- 


Fellowſhip -  ethicer of the third Sort, which deal with ſome particular Subjeg, 


Without Tim of $, 1, Fellowſhip without Time, either propounds the ſeverat Disburſments of 
wo 071%, the particular Partners, and-the general Gain or Loſs by their Traffique, and re- 
quires to know each Man's Part or Share thereof : Or by the general Stock and 
particular Shares of the Gain or Loſs, requires to know their particular Disburſ- 
. . ments. | ALE 
To reſolve the To reſolve the Propoſitions of the firſt Sort, add all the Monies disburſed, or 
Firſt, Stack in Partnerſhip together, for the firſt Number of the Rule of Three - Then 
ſet the Gain or Loſs in the ſecond Place; and-each Man's ſeveral .Stock :or Diſ- 
burſments in the Third : And by ſo many Operations of the Rule of Three as there 
be Partnefs, the Deſire is obtained. Os oye 
Q.0ſrach Part- Example. Three Men, or A, B, andC, conſenting to trade together, make a 
ney's Gain. © Bank of Money, in which Adisburſed 1001. B 1501. andC 2501. And trading 
therewith, they gained 3001. what is each Man's Part of the Gain ? 
Anſwer Anſtd. A'6ol. B gol. andC tyol. Here 100-1504250==500 make the firſt 
' Number,” 300 the: Gain the Second; and the ſeveral Sums disburſed the Third 


Numbers, as followeth. 


Stock. pn 1. I. 
A 10of. AS $00. 300 :; 100. 60 
8 I5O Io F 3292/1 4 
O aaa . » 
Fe..." ol 3000 5 
g0,O ——— 
EY” I. [ | 
As 50O . 300 150 . 90 IE 
W HC 901. B. 
4.500 y © 
I. I. I. I. 
4 195i P As 500.- aP, :: 250 » I50 Tn op 
fe 6 Dit. -- 3 oe. (150. " + 


To reſolve tte To reſolve the Propoſitions of the latter Sert, place the Gain or Loſs for the firſt 

ſecond Sort. Number ; the whole Stock for the Second ; and the ſeveral Parts of the Gain or 
Loſs for the ſeveral third Numbers, and proceed by the Rule of Three, as before. 

Q Ofeach Pat- Example. A, B, and C, made a Stock to trade with, and all laid in together 

ncr's Stock. $601. wherewith they gain 1591. of which at the end of their Partnerſhup, A 
took 401. B Fol. and C 601. what had each Man in Stock ? 


Anſwer. : Anſw, ol 149; I, B 1863 l and C 224 |, 


Ay 


Wy YT {1 EIA SY $27 TINA" He 72 
\ þ 4 
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I I I. ] by 
As 150 . $60 :: 40 , 1495 7(5 
oy Ny 2240 | 
+ (14911 A 
2240 
As 150 . 560 :: 50 196? by 
Ee 7301 
2800 (186 *. 3. 
AS 150 . 560 :: 60 - 224 
: (224 L 6 
. 3360 x5 


6. 2. Fellowſhip with Time, fimply propounds the ſeveral Disburſments of the Fellowſhip with 
icular Partners at once, and the Time they continue in Stock, with the Gain 75% 9 fo 

or Loſs in general, and requires to know each Man's Part thereof : Or by the 

whole Gain or Loſs, and Particulars of the Stock, and ſome particular Partners 

Time of Trade, requireth to know the Time of the others Continuance: Or by 

the Gain or Loſs of ſome particular Partners Stock and Time according to the 

Data, ſeeketh the particular Gain or Loſs, Stock or Time of another Partner : 

Or by Mixtures of theſe, propoſeth Propoſitions mixt. _ 

To reſolve the Propoſitions of the firſt Sort, multiply ſeverally every Man's 77 reſolve the 
Money by the Time it continued in Stock ; and the Total of all thoſe Products ff 
added together, ſhall be the firſt Number of the Rule of Three; the Gain or Loſs 
the Second ; and the ſeveral Produdts ſhall be the ſeveral third Numbers; and by 
ſo many Operations of the Rule of Three as there be Partners, Reſolution will 
be had. 

Example. A, B, and C disburſe as followeth ; viz, A501. B 6 1. and C Sol. Q.ofeah Par 
'And B drew away his Money from the Stock at 10 Months end : But Aand C con- nos Gain- 
tinued the Trade till 16 Months; when the Stock was broken up, there was found 
4001. Gain: what is each Man's Share thereof ? 


Anſw. 4 119571. B 89431. and C 1913; 1. Anfnet: 
Stock, Time. & 
'A 50 % 16 = 800 As 2680, 400 t: 800 : 11949) 25(0 
B 60 x10= pe ** 555 522(8 
C 380 Xx 16 1200 320es { * . 
pine 32000 } DJing 27 4 
AS 2680 . 400 :: 600 . 8999 (14 
60 256(8 : 
| 24299 f © _ 
As 2680 . 400 :: 1280, 1914; A(t 
wy 128 BY 2448(2 | 
| $1209 f 4 
51200 556 (1912, © 


To reſolve the Propoſitions of the ſecond Sort; multiply that Partner's Stock, To reſolve thi 
whoſe Time is given by the Time for the ſecond Number of the Rule of Three - ſtcond Sort. 
The firſt Number ſhall be that Partner's Gain or Loſs; And the ſeveral third 
Numbers ſhall be the other Partner*s Gain or Loſs reſpe&tively. Then proceed as 
before by the Rule of Three, and the Quotients of theſe Works will be their Mo- 
ney and Time multiplied together ; which if divided by their Money reſpeQively, 
give the Timedeſired, | | 

Example. A, B, and C are in Partnerſhip. 4layeth in 2001. for io Months, Q. of the Tine 
B layeth in 3501. and C 1001. and through ill Adventure ſuſtained the Loſs of of Trade. = 
160]. Whereupon breaking off their Trade, A found himſelf a Loſer 80}: 

B61. and C 241; The Queſtion is, how long the Money of B and C continued 


in Stock ? | 
6 A Anſi. 
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Anſwer, Anſw. B 4 Months, and C 6 Months. 
Stock. Time. A Loſs B Loſs 
A 200 x 10 == 2000. As 80. 2000 :: 56 . 1400 
56 
112000 117200 / 1499 
m 260 4 Months B. 
A Lofs C Lofs 
AS 80 , 2000 :: 24 . 600 
— OD / 600 
$509 —EZ(790(65MonthsC: 
8 100 


73 r:ſolve the To reſolve the Propoſitions of the third Sort, commit the Queſtion to the ZRuls 

third ſort. of five Numbers, or the Double Rule of Three, Dire@ or Indire&, as the Caſe re- 
quires. : : | 

Q. of the Stck, Example. A and Bare in Company : A puttethin 2401. and gaineth 50 J. in 

of 1 Partner. 65 Months: what ſhall B put in to gain 3ol. in 4 Months ? | 


Anſwer. | Anſw. 216 L. 
wa }2_D == a. 
AS 240 . 6 $0. 22. 4 - 30. me 
6 4 | 
1440 2 00 

(s) Ee Ce nr 2 

3 #37 216]. 

432,00 z 


7: refolve the | The Propoſitions of the fourth Sort are many and various : For ſometime the 
fourth Sort, © Stock is enquired after, ſometime the Time, and ſometime the Gain or Loſs; 
Propoſitions va- fometime in general, and ſometime particularly of one or more of the Copart- 
_ ners: And ſometime more than one of them is included in the Queſtion ; and ac- 

\  cordingly the Data with much Variety mixed, as in the Examples following. . © 


| Data $ Stock, generally, 
1. Example, where are Time and Gain, particularly. 
| | Luzſita, Stocks, particularly. 
Q.0f each Part» A, B, andC, traffique together with a Stock of 638}. wherewith they gain 
ger's Stock, yol. And A having had his Money in Stock 5 Months, B 8 Months, and C 7 
Months ; the Gain was parted, to A181. B 121. and C 601. what Monies had 
each inStock ? | | 
Anſwer. Anſw. A 168 1. B 701. and C 4001. 
Here, after the particular Gains are ſeverally divided by the Times of Conti- 
nuance, the Analogy is, ' 
As the Sum of thoſe Quotients to the whole Stock : 
So are thoſe Quotients ſeverally to the ſeveral Stocks, 


Gains of 4 18 B 12  C 60 : 
Times 5 37 g I; 7 85 33+ 1; +8; = 13% 


3} . 168 , Rock of 4. 


a 1357 > 638 :2 vr 70 . Stock of B. 
84 . 400 . Stock of C. 


Stock of One. 
_ 3 Time and Gain of Another. 


2, Example, where ared 
Quzſita, Stocks ſeverally. 


L 


Q.ofexh Part- Ina joint Trade B puttethin 2001. more than A; Bcontinueth his Stock but's 
nersStock, Months, A 7+ Months; they gain alike: what Money had each of them in 


- Stock? | 
| Þ DAHnſw. 


2 8 _ 
Calc) > ihe aL nes BE oa 8 FE Had 2 


nh 

k 

2 

(= 
3 


ME I NE OY. og 
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| Anſw. A 4501. B 6001. hafiver, 
Here ſubtracting one Tinte from the other, the Analogy is ; 


As the Difference of Times, to the Stock propounded : 
So are the Times themſelves, to the ſeveral Stocks of each other: 


Times of J7 ——_ 
, .. F5, +: 400. Stock of 4. 
AS 2, . 200 ©: 45. 600 . Stock of B. 


Stoeks and Gains, particularly. 


3, Example, where are _ ata\ 7 ime, generally. 
2uzſita, Times particularly. 


Three are in Company, the Stock of .4 in their Trade is 168 1, of B7ol. of Q. of tie Tins 
C 4001. they gain gol. whereof 4 hath 18]. B121, and C691. they withdrew of Trade. 
their Stock ſeverally ; but all the ſeveral Times their Monies were in Stock, ad- 
ded together, make 20 Months : how long did each Man contiriue his Money in 
Stock ? | 

Anſw. 4 5 Months, B 8 Months, and C 7 Months. | | 

Here abrreviate every Man's Gains with his Stock to the leaſt Terms, and take anfixer. 
theſe Parts of any Number that will equally be divided by all the Denominators : 

Or if no ſuch Number come readily to mind, multiply all the Denominators one 
into the other ; and divide the Produd by the reſpective Denominators, and mu]- 
tiply the Quotients by the ſeveral Numerators : And theſe laſt Produdts abbreviate 
with the Sum of them. Then the Analogy is ; 
As the Sumof theſe Parts, is to the whole Time given : 

So1s every Man's Part ſeverally, to his reſpeQive Time. 


A. B. of 
Stock 168 28 70 35 400 20 | 338 a ie OI 
| 28 GT "oh Jr 50 (992 . 3360/8 Z. 
| | | ==. —_ 
| | | Parts, Months. 
Parts. Months. 4 - 5 - The 
- $ .- $* ., Time of B. 


a" 20. 2 027 
| ' 7 ', 7. Time of C. 
| | Stock go Time of one. 
Time of another. 
Data Stock of a Third. 
4. Example, where are Gains of all particularly. 
Stock of One. 


; Queſtta\ Time of Another. 


Ain Company with 3B and C, putteth if 1681, for 5 Months, B putteth in a Q. of the Stock 
Sum of Money for 8 Months, and C 4001. for a certain Time ; they gain go. and Tine of 
whereof .4 muſt have 181. B121. and C 601. how much was the Stock of Z 2 7/44. 


and what Time did the Stock of C continue in the Company ? 
Anſw. The Stock of B was 70 l. And the Time the 4001. of C was in Stock anſwer, 


was 7 Months. 
Here the Analogiesare ; As the Gain of one Partner is to his Stock multiplied 


by his Time: So is the Gain of the other Partners ſeverally to theirs; Which 
when found, is to be divided by their Time or Stock reſpeCtively. 


Stock of .4. 168 As 18. . 840 :: 12 . 560 

Time $ <4 Time we 70. Stock of B. 
840 T” 
OH As iS . $60 :: 6 —=(7 Time of C. 


400 h 
| 5. Example 


F 


: 
" 


$i 
ia! + 
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| Stock and Gain &f One. 
Data Time and Gain of Another. 
Rate on the Hundred of Both, 


.. { Stock of One. 
Queſta\ Time of Another. 


$. Example, where ared 


Q. of the Stock A joint Stock of A and B gained them, after the Rate of 20 . per Centum per 
of one, and Time 41m, 50 1. apiece; A had 4ool. in Stock, and the Stock of B continued 
Ys but 5 Months: what Money had Z in Stock, and how long did A continue in the 
Company ? 
—_ # continued 7: Months, B put into Stock 600 }. 
Here firſt finding the Gain of the Stock given by the Rate propounded, the 
Analogies are, x | 
As the Gainaccording to the Rate, to 1 Year : 
So is the Gain received, to the Time required. 
And then, As the Time of one Partner is, to the Stock of the other : 
So is the Time of the Partner found, to the Stock of the other ſought, 


AS 100 ., 29 :: 400 , 8o for A. Then 
I. Atonths. Il. Months. 
Bo 1  :'$o >. wed £ 
Time B. Stock A. Time A. Stock B. 
BE a :: 75. + 600, Stockof B. 


400 

Stock, Time, and part of the Gain of One, 
Data 3 Time and part of the Gain of Another. 

6. Example, where wed _-- CTimeof a third Partner. 
Quzſita, Stocks of two Partners. 


Q. Dfthe Stock Three Partners trade together. 4 continuing his Stock in the Trade 5 Months, | 
two Ft muſt have ; of the Gain, Z keepeth his Money in Stock 8 Months. C layethin 
: 400 1. for 7 Months, and taketh + of the Gain: how much Money had 4 and B 
in the Stock ? | 
Anſwer. Anſw. A 1681. and B 70l. | ; | 
Here, after adding the Parts of Gains given together, and taking the Total 
out of 1, the Analogies are 
As the Part of Gain of one Partner given, is to his Stock multiplied by his 
Time : So is the Part of Gain of another : And alſo fo is the Remainder of the 
Parts taken from't, to his-Stock multiplied by his Time, - Which divided by the 
Time, giveth the Stock of that Partner ſought reſpeQively. 


4 C 
+ +3 =34+ Total. - 1 —:34 == Remainder. 
(49087) 
As. 5 . 2800 33 3: » PO 


Time of 4 5 (158 Stock of 4. 
= > 200 3:5... | 

Timeof B 8: 70. Stock of - 
Fellowſhip with G_ 2. Fellowſhip, with diverſity of Time, altereth the Stock and Time of ſome, 

diverſity of : . CS . 
Time of thue OT all of the particular Partners contiguance ; and thereby. with the: general Gain 
ſoits. or Loſs, requireth their due Proportions thereof: Or by their particular. Gains-or 
Lofles, and Times of Occupation with the general Stock, ſeeketh, their. particu- 
lar Disburſments : Or by the Gain or Loſs of ſome particular Partners, Srock:and 
Time, enquireth the particular Gain or Loſs, Stock or Time of another Partner, 

according to the Data. | 

To reſolve the To reſolve the Propoſitions of the firſt Sort, multiply the ſeveral Disburſments 
fiſt. of the particular Partners, by the reſpe&ive Times thoſe Disburſements continue 
in Stock, adding or ſubſtraQting for every Partner according to the Propoſition : 
Theſe ProduQs added together, ſtall be the firſt Number of the Rule of Three - 
And theSum of the Produdts of cach Partner's Stock, multiplied by his —_— 

| imes, 


3 ER. 
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Tun ſhall be the third Numbers. The ſecond Number ſhall be the Gain or Loſ 

as before. 

Example. A, B, and C, trade together for 12 Months A putteth in pre- Q0f:2h pat. 
ſently 401. and 4 Months after 351. more, and 3 Months after 201. niore. B at "s Gain, 
firſt putteth in 1007. but 3 Months after taketh away 201. and 5 Months after 

C layeth down firſt 60}. and five Months after taketh away 10 !. 


20 I. more. 
but 3 Months after putteth in 25/. They gain 5007. what is each Man's Part 
thereof ? | 
Hnſw. A164531. B 1881431. and C 146*75% 1, Anſiver. 
Stock, Time. Stock. Time. Stock. Time. 


40 X 4 = 160 I0O x 3 = 300 | 60 x 5 = 300 
_ + — 20 — 10 
A B C 


80 X 5 = 400 $0 3 = 150 
20 — 20 20 


WV 
Q 
* 
we 
| 
0 
© 


90 X 5 = 450 60 x 4 = 240 ' 70 x 4 = 280 
820 940 730 
A $820 + 'A I. 
B 940 AS 2490 . 500 :: 820 , 164152 x 
C 7309 *-: vos x5|164 
249,0 — rto99 / 1. | 
As 2490 » FOO :; 940 « 198152 221188 : 
Me | 94 47209 f( * "Y 
© 5M © 47000 Tas (: 88335 B, 
. p 7 L . OS I 
24 » 00 2 5 > 146225 [f -A 
| As 2490 + 5 739 - T8 
> - 2 36522 { foo 
36500 | > 49. 46:55 C. 


To reſolve the Propoſitions of the next Sort; niultiply the ſeveral Gains or 7; reſolue the 
Loſs by the reſpe&ive Times : the Total of theſe Products place for the firſt ſecond $97. 
Number; the general Stock for the ſecond Number; and the particular Produas 


for the third Numbers : And proceed as before by the Rule of Three. 
Example. A, B, and C, together hire certain” Paſture-Land for 301, Rent : Q. 0f the 7 


And beſides their joint Stock of Sheep, equal in Number, 4 feedeth there at firſt fr92t of Car- 
20 Oxen $0 Days; and taking them away, putteth in 100 other Oxen, which he bal Rene 
keepeth there 14 Days. 3B at firſt putteth in 40 Oxen 50 Days; and removing Pay. 


| them, afterward putteth in 16 Oxen for 100Days. C putteth to Paſture only 50 


Oxen, and keepeth them there, without alteration, 60 Days : what part of the 


Rent ſhall each Man pay ? BE 
Anſw. 481. 65. 84. Biol, andC111. 135.4, Anſiver: 
Oxen. Days. Oxen. Days: Oxen: Days. 
44 20 % 80 = 1600 540 x 50 = 2000 C 70x 60=4200 
IOO X I4 = 1400 16 x 100 = 1600 
3000 _ 3600 
A 3000 | L, I. | 
B 3600 As iS 6+ 4 $6 + [36 
6 00 Be 929 | wo 
108 co , 900. 108 T , 
As 18 . 2 © 3 5, 1o8g &. 
36 —_ 0 B: LP 
1080 


* 
——— 
w © - + ” 
- 


1 PI) "4 * 
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"Rs 


As 108 , 30 :: 42 « II; x8[2 
4-2 +260 , . 
I 260 108 ; Ce 


To reſolce the To reſolve the Propoſitions of the latter ſort, where the Time or Stock is di. 
thira Sort. yerſly given, as before in 2 <6. of Fellowſhip, where the Time is ſimply given : 
Let the Numbers be orderly diſpoſed, and the Queſtion committed to the Rule of 
five Numbers, Dire@ or Indire&, as the Nature of the Queſtion requireth. 
k Example. A hired Paſturage for 56 Bullocks 150 Days, and was to pay therefore 
ang -- $1. but meeting with a Market at go Days end, ſelleth off 40, and keeping the 
ſpall py. Remainder, taketh in 10 Bullocks of B at one time for 10 Days, and another 
time 5 Bullocks for 12 Days; and hireth out Paſturage to C for 36 Bullocks for 60 
Days: what ſhall C pay for the ſame ? 

Anſwer. Anſw, 13 1. For if 51. buy 150 Days Paſturage for 56 Bullocks, then will 12 1. 
buy 60 Days Paſturage for 36 Bullocks, by the Dire Rule of five Numbers. 


Bull, Days. l. Bull, Days, I. 
YE - 290 . x <: 0 9 4 


Q. Of the Pa- 


84.00 _— [2 
TERED Senna ———— — m—_—_— 
108,00 x'98 , 4 
34 


If the Queſtion But if the Paiment of C 1-1]. had been given, and the Queſtion had been, How 
mg a '« "i many Bullocks he ſhould have depaſtured there, then the Queſtion had been re- 

, t. ſolved by the Indire# Rule of five Numbers. If 5 l. buy 150 Days Paſturage for 

56 Bullocks : what will 13 1. buy for 60 Days? 

- Anſyer- Anſw. Paſturage for 36 Bullocks. 


4 


Bull, Days. I. Days. | Bull, 
=: ww: @.H9 :;:. 
56 5 
900 3,00 
759 
8400 1.2 
2400 7 | G | 
T08,00 —( 36 Bullocks. 


Queſtions may be _ Here may be a Mixture of the Propoſitions, as in the ſecond Seftion before.:. 
Various. | | | 
Fellowſhip, y 4- Fellowſhip with diverſity of Parts, is either when a-certain Sum is to be di- 
with divaſity vided among ſeveral ſorts of Partners, ſo as Parcel of the Partners have their Di- 
4 io my of 2 vidend in proportion to other Parcel of them : Or elſe when a certain Sum. is to 
be divided among fingle Partners, according to the Ratio of their ſingle parts : 
- Cal- _ latter 'Sortis called Fradionary Fellowſhip, and ſtored -with . variety of Ex- 
—_ amples. 


A 


Ts reſolve the | To reſolve the Propoſitions of the firſt Sort, multiply the Number of each 
ff. Parcel of Partners by the Proportional Part each Partner is to receive, and the 
Total of theſe ProduQts ſhall be the firſt Number of the Xule of Three; the Sum to 


be divided the Second ; and the ſeveral Products the ſeveral third Numbers: And 
proceed as before by the Rule of Three. 


SF yy 1 , Example. Suppoſe in a Cathedral were 30 Canons and 40 Vicars, which have 


and Vicarss allowed to ſpend 360 I. per Annum - But every Canon is to have 5 J. to the Viecar's 
31. How much then are their Annual Expences ſeverally ? 


Anſwer, Anſw. The,Canons 2001. and the Vicars 160 }, 


* 


Fe | Canons 


L 


f 
i 
: 


wn 7. > ay _ 


_- £. \ 
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Canons 30 x 5 = 150 AS 270 . 360 :: I50 , 200 
Vicars 40 Xx 3 = 120 La 15 ws 
MW 1800 | 
60 400 4 * 4 
WS 5400 200 Canons. 
5400 27 


As 272. , 360 :: 120 . 160 
Lo Lt 


T2 

720 16 

60 250-* ,6 
. cnt +7 (150 Vicars. 
4320 27 


To reſolve the Propoſitions of the latter Sort, take a Number that will equal- To r!olve the 
ly divide by all the Gonſequents or Denominators 3 or to find one, multiply all /#c0n4 Sort. 
the Deaominators or Conſequents one into another, or ſo many of them as be not 
equal Halfs of ſome other of them, and diyide this ultimate Product, or the Num- 
ber firſt taken, by the Conſequents ſeverally, and multiply theſe Quotients by the 
Antecedents or Numerators : Add all theſe ſeveral Products (or the Quotients 
where one is Antecedent) into one Total, which with the ſeveral Addends ab- 
breviate if it may þe: Then with the leaſt Terms, or with the Total, and the 
ſeveral ProduQts or Quotients, if 1 be Antecedent, where they will not be ab- 
breviated, proceed as in the other ſort of Fellowſhip to the Work of the Rule of 


\ Three. What other Neceſſaries occur are inſerted, with the ſeveral Examples 


following. 


Example 1. A certain Man bequeathed to charitable Uſes 10017. to be divided Q of 4 Legacy. 


in ſuch Proportion, that A ſhould have 2, Zz, and C4 ; how ſhould the 1001. be 
divided according to the Intent of the Teſtator ? 
Anſw. To A461. B 3031. and C234l | EE Anſwer. 
Here, and inall Queſtions of like ſort, the Ratio of the Data is to be minded, The Ratio of 
for otherwiſe the Queſtion were impoſlible, ſeeing t and 5 added to 4, after the #* Dara fo be 
manner of Fra&tions, make more than the Whoje, the : of 1001. being 50. _ 19-4 
the - more 33]. with +; which is 25 l, addedtagether, make in all 1081.6 s. $4. now ; 
But the Intent of the Queſtion being, that every time A had ; Pound, or Shilling, 
B ſhould have { of a Pound or Shilling, and C; ; So as to every 6 Pence A had, How to proceed. 
B ſhould have 4 Pence, and C 3 Pence: Wherefore. taking 2, -j, and + of 12, a 
Number which will be equally parted by 2, 3, 4. or multiplying thoſe Conſe- 
quents together, they make 24+ which divided by 2, -3, and 4 ſeverally, giveth 
12, 8, and6: theſe added together (their Antecedents being Units) make 26; 
which abbreviated with them, make 6, 4, 3, and- together 13, like to the Parts 
of 12. This 13 ſhall be the firſt Number, and the other the third Numbers of the 


Rule of Three, as followeth. 


TY I | 12] 6 4 
* o. » > | 5 g B 
ER hs. =@ (8 =C 3c 
g z F 4 — — 
nm ————— 26113 
Ws As 13 I 00 6 46 5 $02 - 
22 6 DP 
— 6 6 q ——=(46: A 
Y 690 z 
x2 - 
a 4 AS 13 100 4 206* - 4 
3 4 4o(0 7 "* 
22 ——( O,;8 
—|( 3 4.00 FF 
4 | : 
A$ 1 IDO < r 4(1 
T3 g 3 ©3:3 2909, | 
_— 3 ——(255 © 
390 #3 


Examiis 


; 


A ere —_ 
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Q. Of a Ship, Fxample 2. A, B, C, and D, bought a Ship for 8901. and were to have their 
what each Part- Parts according to theſe Proportions, viz. 4A and ,, Biand+, C+, and D 
w"__ =, : what muſt each Man pay ? 
Anſwer. Anſw. A 45751. B 2671. C127;1. and D 3851. : | | 
What tobe dam Here, and in ſuch Queſtions where more Parts or Proportions than one belong 
when one hath to one Partner, I may, after the manner of FraQtions, add them into one, and 
more Parts than work as before, or otherwiſe: After Diviſion of the Number taken, or the 
_ ultimate Produ@ of the Conſequents, add the ſeveral Quotients belonging to one 
Partner together for his third Number of the Rule of Three; and in this Example, 
becauſe 60 is a Number that will be —_— divided by all the Conſequents, as in- 
to Halfs, Fourths, Sixths, Tenths and Twentieth Parts, I may take 60 to divide 
by the Conſequents, or in multiplying the Conſequents to find a Number, I may 
omit 2, becauſe the half of 4, and 10 the half of 20, and take only 4, 6, 


and 20. 
A B "0 
E + i” = » yy + Io = Iv. © F » Io 36 A. 
6 6 6 6, ad. 
on oO oO =] 
Thus, or thus, ” har :(3 = | —(3 54 
36 4 21B. 70 
| l Lo : 
69 As 70 © 890 :: 36 « 4515» 
SAP. 36 456 
29 . 
Ao £39 5340 202 I(4575 A, 
= i 2670 7 
32040 
62 As 7o. . 890 :;:21 +» 267% 
4 AC "X _ 21 +4 ; 
I » wa 6 . 890 C—_ 267 &: 
pu 1780 F 
| 1869.0 
| As 750 . 890 :: 10 +; 1275. 22x 
C 5 IO ; Grin IO go E; 
mh © ; As 79 +» 890:: 3 + 385. 5C : 
20 3 27(38; D; 
70 267.0 7 
Q Of 4 Sc-mto Fxample 3. The Sum of 300 1. was to be paid by 4, B, andC, in ſuch Propors 
"_—_ tions, that A was to pay 6 1. more than 5, B + and 121. over, and C 81. leſs than * : 
what muſt each Man pay ? 
Anſwer, Anſw. A 10241. B 7641. andC 12041. 


When there is Here, and in thoſe Queſtions where there is Overplus-Money, or Money to 

Money overplus5, he abated 3; From the 'Sum to be divided, the Overplus-Money is to be ſubſtra- 

* tobe abated. ed, and to that Sum the Abatement muſt be added, and then proceed as before ; 
and to the reſpeCtive Portions obtained by the Rule of Three, add the Overplus- 
Money to be added, and ſubſtract the other to be ſubſtracted, 


Ay A La ee LL EE IT Ie 


Chap. VIIL. Fellowſhip. A ; ; 


2.3 3 Fa 
2 6 6 & 2 A 
2 3 3 0 K. KA | 
\ 2A? * (2 4 6 

= A 

B 12 As 9 « 290 3 96; $796. 

18 I 9 4 
GC: 5 ——_ 870 64- 
10 | 102; A 

300—10=290 As 9 . 290 {: 2 « G6ge a(4 
2 580, +. 
——* 
580 
| 12+ 
AS 9 290 4 128; 76+ B. 
4 28(8 

6 

1160 X62 C ge 
$% 
-- 120; G 


Example 4. Three Owners of a Ship ſet her forth ; the Charge whereof A, Q. of the 
payeth + Part, B 3ool. and C7; Parts of the Whole: how much Money paid Chr? to ec 
Aand C for their Parts? and what Part of the Ship had B ? and how much was 9 © 5*7. 


the whole Charge ? : 
Anſw. A paid 4001. C gool. B had {; Parts of the Ship, and the whole Charge anguer. 


was 1600 HJ. | | SO. 

Here, and in others alike, where ſeveral Queſtions are interwoven, ſeveral y,, i proceed 
things are to be done in order to their Reſolution : For firſt the Parts of 4 and C whez Queſtion 
being given, added together, and the Total ſubſtrated from an Unit, or the «1tinterwores. 
Whole, diſcovers the Part of B ; that known, ſeeing the Charge thereof is given, 
the Charge of the other Parts will be had by the Rule of Three : which when found, 
added to the Charge of B, anſwers the whole Charge. 


a © - - an | Remain. | 
Parts of ; 4+ f, = +5 Unit, or 44 — 3% = #- Part of B. 
I. I. 
FREE. LL 
Particular Charges. 1 
A for  . 4ool. Y— = Charge of A for 2: 
B for -?, . 3ool. 16/4 1 
C for 4%; . gool. + 6 
Total 1600 I.Charge. As 4 ; 300 *2 $2 900. 
LE. 2. 
27700 ,000 | 
= —— Charge of C for -2.. 


Example 5. Three Merchants have gained 1001. which they divide in fuch 9. of Gain pat- 
manner, that the ; Part of 4 was as much as 5 of what B had; and , Part of B td: 
was equal to + Part of C: how much had each Man for his Part ? 

Anſw. AgFgol. B 40l. Col. fey. 
Here, and in ſuch others as before, any Number may be taker that will equal- The frft Nm: 
ly be divided by the Denominators or Conſequents; and if none come to hand, by terhaw getter 
their Multiplication as before ſuch a Number may be had : then accounting that 
for A, take the Parts thereof for B andC ; and the other Partners, if more, ac- 
cording to the Propoſition : add all theſe Numbers together tor the firſt Number 

| 2 | -— a 
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of the Rule of Three, the Number firſt taken, and the Parts thereof ſhall be the | 
ſeveral third Numbers, and the Sum to be divided the Second, as before. 


Denominators 2x 8 = 16. 


I. 4 © 
A 16 , then;jis 8 = B. Aadant ; Bren. 22%  QICP 8 
; "—_— 
B 12+ then+is 143 =4{C. AndasZ . 1:1. 3+ 2)32i(15C 
I I. 
SS A 32 - 100 [5-0 
32 16 x600 { * W 
1600 Zz 
—__— 2. wo 2; 7 . av 
124 
I 200 2280 f + - 
_—_— 7 Ga 
1280 
3 200 7: 235 » 6 
35 
. 300 nd od 
20 Foo C. | 
—_ 3X : 
320 


Q. Of « Lygdty. Example 6. A certain Man on his Death-bed, by his laſt Will and Teſtament, | 
bequeathed 360 |. to be thus diſpoſed, viz. If his Wife, being then with Child, 
brought forth a Son, then to his Son the ;, and his Wife + : But if ſhe brought 
forth a Davghter, then his Wife to have =, and his Daughter +. And it hap- 
pened that the Woman brought forth both a Son and a Daughter. Now the 
Queſtion is, how the 3601, ſhould be divided, that the Will of the Teſtator 
Mould be fulfilled ? | 

Anſwer. Anſw. To the Son 17031. to the Mother 113'3}. and to the Daughter | 
TS b+ | 

How to get the or here, and in ſuch-like Queſtions, Numbers are to be ſought out that bear {| 

Proportional! ſuch Proportion one to another, as the ſeveral Parts propounded, the Intention 

Numbers. of the Teſtator being, that the Mother ſhould not have = to the Son's Part, and 
x to the Daughter*s Part both, ſeeing theſe Parts added together would be 5, | 
and ſo more than the Son's Part : But as the Son was to have +4, ſo the Mother 
z, that is Ro as 3 to 2; whereby the Son is intended to have as much | 
as the Mother, and half as much more ; and the like muſt the Mother have to | 
the Daughter. Therefore to find the Proportional Numbers of this Sort, mul- | 
tiply the firit and Jaſt Terms or Parts together, as here 2 by 3, which is6, and 
this ſhall be the middle Number for the Mother's Portion. Then multiply this 
middle Number 6 by the leſſer Term 2, and divide the Produ& 12 by the greater 
Term 3, and the Quotient ſhall be the leſſer Term, and being here 4, ſhall be for 
the Daughter's Portion. Again, multiply that middle Number by the greater 
Term, and divide the Product by the Leſſer, for the greateſt Portion that is here 
for the Son ;, ſo6 multiplied into 3 produceth 18, and this divided by 2 gives 9 
1n the Quotient. And theſe Numbers found, are the ſeveral third Numbers of 


the Rule of Three, the Total of them the Firſt, and the ſecond Number the Sum 
to be divided as before. 
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2xXZ= 6 Mother. AS I9. 360 © 9 . I'70'3 3249 17013 Son. 
CX2=7 (4 Daughter, 2 19 
6%3="*(9 Son. En 
o. b ; 
; — | As 5, 360 $3 6 , 11334 2713 I U 
| 6 2x6 2(* 13:3 Mother. 
2160 19 
As 19 . 360 :: 45 755 1x5 — 
4 x4 40{ 75!5 Daughter 
1440 IP 
Proof 360 


The proper Proof of Fellowſhip ( other than ſuch Propoſitions as are determin- proof of Fet- 
ed by ſome ſingle Operation of the Rule of five Numbers, which have their Proof lowſhip. 
in common the! ewith )) 1s to add into one Total the ſeveral Quotients that anſwer 
the Propoſition ; which if the Work be right, will return the ſecond Number. 
As in the lait Example 170;3/. 113!3J. and 75{51. added together, make 3601. 
the Sum to be divided. 


CHA P. IX. 
ALLIGATION 


3 ET 7 os 4 


EAVING Fellowſhip, wherein was a Mixture of Partners and their Stock ; Alligation 
the next Subje&t Derivatives deal with, is the Mixture of Merchandiſes, as #*izeth divers 
Corn, Wine, Wool, Metals, Medicines, &c. under the Title of Alligation. Mrrchandifes. 
Alligation is of two kids, Medial and Alternate : Medial properly ſeeketh a Two ſorts of 
Mean in the Price, Quantity or Quality between the Extreams. And Alternate Alligation. 
altereth the placing of the Differences falling out between the mean Price and the 
| Extreams : And both propoſeth the Numbers and Quantities Homogeneal, or re- ,,,,... ., ,, 
| duceth them into ſuch, and properly intendeth ſimple Mixtures, or thoſe done yomogeneal, 
but once ; thoſe often repeated being either Figurals, or continued Proportions ; 
of which more in the laſt Chapter of this Part, and the fifth Chapter of the next, 


in Section 6. 


Atedial Alligation contains ſix Propoſitions. _ the Pros 
| Poſitions, 
Prop. 1. By the Quantities to be mixed, and the particular Prices, to find the ,_ 7, g:4 the 
Price or Value of ſome part of the Mixture. Price of part. 


| Multiply the Quantities to bz mixed ſeverally by their own Prices, and divide gule. 
the Sum of theſe Products by the Sum of the Quantities mixed. 

Example 1. A Merchant would mix 100 Buſhels of Rye at 4 s. the Buſhel, with Q.of ajectlre. 
40 Buſhels of Barley at 3s. 6 4. the Buſhel, and 60 Buſhels of Wheat ar 6 s. the 
buſhel : and know what one Buſhel of that Miſcellane would be worth: 

Anſw. 4 5. 6d. For the Quantities 100, 40, and 60, added, make 209, and Anſwer. 
theſe Quantities multiplied ſeverally by the particular Prices, make 400, 140, 
and 360 ; which Produfts added, make goo ; this divided by 200, gives 475. as 


before, - 
uantities. Prices. | 

Buſhels. s. Analogy. 
Rye 100X 4 = 400 | | 
Barley 40 x 37; = 140 AS 200 , 900 :: 1. 4; 
Wheat 60 x 6 = 360 Fa TS 

OOO Ot we By } 

2,00 9,00 ( i Buſhet. 

— mw ">. 


F-cample 


| 
| 
; 
| 
| 
| 
| 
| 
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Q. Ofthe Worth Example 2. Five Casks that hold 69 Gallons apiece, are to be filled with Wine 

<—— of wit. 75 Gallons of Sack at 4 s. per Gallon, and 225 Gallons of White-Wine at 
= 2 5. per Gallon : what ſhall one Cask of this mixed Wine be worth ? 

Anſw. 7 1. 10s. For after the Value of 1 Gallon of the Mixture is found, ag 


Arſ\ver. | 
before, to be 25. 6d. the Value of 60 Gallons, the Content of 1 Cask, is had by 
Multiplication. 
Duantit. Prices. Cask. 
Gallons. s. 60 Gallons. 
Sack at 4 = 300 (1 2; 
t y fo A 
ITN 2 = 459 75 (2: Gallon Ha 
30,0 75.0 39 30 
15'0 
Il. 7:10 s. 


2. To fnd th Prop. 2. By the particular Prices of the Quantities, and Sum paid or re- 
Quantity. ceived for a Mixture bought or ſold; to find what Quantity of each kind was 


bought or ſold. 
Divide the-Sum paid or received for the Mixture bought or ſold, by the Sum of 


Rule. 
the particular Prices. 

Q. of Pires of Example 1. A certain Noble-man ſent his Servant with the King's Majeſties 
Money ſent fr Warrant to the Mint-maſter for 4.000 1. and he muſt bring it in Pieces of 12 9. 6 d. 
to the Mint. 44.24.14. and he muſt bring of each ſort of Pieces a like Number : how many 
of each ſort muſt he bring ? 

Anſw. 38400 Pieces of each ſort: For 4000 1. brought into Pence, becauſe 
the other Pieces are in Pence, the Reſult 960000 d. divided by 25, that is 
124-6 +4 +2+7, giveth the Anſwer aforeſaid. 


Anſwer- 


Prices, Sum paid. 
12d. 4000 l. 
6 240 | 2x | 
4 160000 269009{ 38400 Pieces. 
: 8000 yl 
25 960000 d. 25 


Q of Spice Example 2. A. Grocer ſold four ſorts of Spice, of each a like Quantity, but at 


ſold, how much ſeveral Ratesz viz. Large Mace at 8s, 4d. per tb. Cinamon at6 s. 8d. per th. 


of 2 Sort, Nutmegs at 5 s. per T6. and Ginger at 2 s. per ſ. For what he ſold, he received 
231. 2s. The Queſtions, how many Pounds of each ſort he ſold to make up the 
ſaid Sum of 23 1. 25. 

Anſw. 2.1 tþ. of each ſort: For the Prices given added make 22s. and 23 /. 
2 s. reduced into Shillings that they may be Homogeneal, make 462 s. which di- 
vided by 22 s. give 21 tbas before. 


Anſwer. 


Prices. Sum received. 
Large Mace 8s. : 4d. 29 £26 2 ,Þ. 
Cinamon ' BETÞ: | 20 g6u( 21 of each Sort. 
Nutmegs 5 O 460 22 
Ginger 3-0 2 22 
22 :0 462 


. Toingreaſeor Prop. 3. By the Quantities of a Mixture, to augment or diminiſh the Mixture 
leſſen a Mixture, proportionally. 
Rule, Sum up the Quantities, and then by the Rule of Three, as that Sum 1s to the 
Augmentation or Diminution : So is the Quantity of each Parcel of the Mixture, 


to the Quantity of the Mixture deſired. 
Example 1. In the Ointment called Unguentum album Camphoratum, there is 


- - bo wh put to Oil of Roſes 3 12, white Wax Z 3, Ceruſe Z 6, and Camphire beaten 
with Oilof Roſes 3 2; which reduced all into Drams, make 96 . 24 - 48 . 2. 
and in the Total 170. And if I would make the Quantity to contain 210 

Drams : 


© En er oO Ion: 
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| Drams: how much of each Ingredient muſt be taken ? 


Anſw. Oil 118;3 3, Wax 2915 5, Ceruſe 59:5, 5, Camphire 2: 5. Abſiver. 
As 170 . 210 :: 96 . 118:2 Oil. AS 170 . 210 3:2 24 . 29'5 War. 
96 24 
1260 z(1 840 (1 
1890 on > OF 420 X6(1 
—m—— 2 Or 6f IIS;y 5So4( 29'5 
20160 ( 5040 524( 
7 7 
As 170 . = :: 48 . 59:5 Ceruſe. AS 170 . 210 :: 2 . 2*, Camphire. 
4 2 
1680 1505 420 (8 
840 p -/-] JET 4Zz _ 
——— g pes Wh 
10980 "7 TE 


Example 2, A PeQtoral Pouder of 10 th. is made up with Sugar t 6, Licoriſh Q. of !eſning & 
2, Anni-ſeeds th 15, and Fennel-ſeeds I *: But I would make no more than Pr 
4 i of the Pouder ; how much of the ſeveral Ingredients muſt be taken ? 


Anſw. Sugar 24 #, Licoriſh ##. Anni-ſeeds i , and Fennel-ſeeds 2 &. Anſwer; 


AS 10 . 4 :: 6 . 25 Sugar. AS 10 . 4 ©: 2 . 4 Licoriſh: 
6 2 
I oJ24(23 ; I 0) 8 © 
| As 10. 4 :: 1: . 4 Anniſeeds. AS 10 . 4 :: * , 4 Fennel-ſeeds. 
| tz I 
4 to 2 (4 
: Jz 
10 }6( 4 


Prop. 4+ By the Qualities or Nature of the ſeveral Ingredients in a Mixture, to 4: 79 f1d the 
find the Temperament or Emergent Quality of the Mixture. Temperament of 
Diſpoſe the Quantities of the Mixture ſeverally in Rows, ſetting orderly them -——_ 
their ſeveral Qualities; multiply each Quantity by its own Quality. And if the * 
Qualities of the Ingredients be contraty, ſubſtra&t the contrary Qualities ſo mul- 
tiplied one from the other, as Hot from Cold, Moiſt from Dry, &c. and ſet 
down the Difference of the Produdts. Then as the Sum of all the Quantities is, 
to the Difference of the Produdts, or the Products where no contrary Qualities 
| are: Soisan Unit to the Quality emergent, and always of the ſame Kind with 
| the greater ProduCt where the Qualities are contrary. 


Example 1. AGoldſmith mixeth 20 Portions of Silver of 6 3 fine, with 5 of Q. of the fire- 


4 9 OSS" n 1 IIOY = "IE 


E fine, 5 of 10 Z fine, and 10 Portions of Copper 3 what Fineneſs ſhall the mel- 5 of Metal. 
| ted Maſs be of ? 
Anſw. 57 3 | Anſwer, 
Quantities, Fineneſs. 
Portions. 3. | 

Silver 20 xXx &- = 140 As 40 5: ir6 3: 4 ann 

nm. x 0:= WW 2,0 

Copper 80 3 Sx OO =(655 Fine. 

40 210 


Example 3. If the Species called Dianthus, be made according to the London «. 
Diſpenſatory, and the Qualities of the Simples taken according > Sennertus in his © 0s 
Inſtitutes, Lib. 5. Par. 1. Chap. 3. Parkinſon in his Herbal, and other approved thus. 

| Authors: And it be enquired to know the Quality, Emergent or Tempera- 
ment of the Compoſition ; then diſpoſing a the Quantities and Qualities as 

6 


below, 
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below, and multiplying refpeRively the one by the other, and ſubſtraQting 
the contrary Qualities one from the other, the Remains left to be divided by the 
Total of the Quantities, declare the Medicine of a fine Temperament, viz. Hot 
in the firſt Degree and ſomewhat above, and Dry not full a Degree. 


Qualities. 


Ingredients. Quantities. , Lane, Produtts. 

Roſemary Flowers 5 8, or I 24 X 2=0—0=—2 —q48— o— 0—48 

Red Roſes —5 6, Or . 18 X O—I—0—I — 0—18— o—18 
Violets —— 3 6, Or . 18 X 0-I—2—0— 0—18—36— 9 
Licoriſh — 5 6, Or. 18 Xx I=0—I—0-—18— o0—18—o. 
Cloves — — — 4X Z—0—0—j—12— O0— c—12 
Indian Spiknard 4 X I—O0—O—2 — 4— O— o— 8 

+ | Nutmegs =nn—— 4 X 2—0—0-2 --- 8 0— oO 8 
E 4 Galanga —— 4 X 3=——O=—O——3 ——I2— O-— O12 
E }Cinamon — 4 X 2—0—0=-2 — 8$— o0— o— 8 
Q | Ginger - — 4 X Z—O0—0——3 —1I2— 0— o0—I2 
Zedoary 4 X 2—0—0=——2 — 8— o0— o— 8 

| Mace — — 4 0-0-2 }- - o- 8 

, Wood of Aloes. =—= 4 X 2—O0—0—2— 8— 0— o— 8 
Cardamoms the Leſs 4 X% Z—0—0=—3 — 12— 0— 0—12 
Anniſeeds — — — —— —= 4 x 2—0—0—I — 8— 0— o— 4 

' Dillſeeds ——————— 4 x 2—0—0—3— 8— O0-— 0—12 
bd = 12-79 


Hot. Cold. [12 


174— 36=x38 


—= (1.2 Hot. AS226 » t38:: 1.123. 


x26\ 
Dry. Moiſt. Temperament. 
178 — $4=124,, Dry. 
126\*? OE: 0: ET E 3 


When among the When in any Compoſition among the gin, ſome compound Ingredient is 


Sinples there is mixed, then the Temperament of that Compoun 


being firlt gotten, the other is 


ſome Compownd. to be found in like manner. As in Maſtick Pills, becauſe among the Simples 


Hiera picra is uſed, which is a Compound, the Temperament thereof is firſt found 
to be Hot in the ſecond Degree, and Dry in the ſecond Degree, and nigh + of a 
Degree more : And then the Temperament of the Pills is found to be almoſt two 
Degrees Hot, and above two Degrees and an half Dry. 


Ingredients. Quantities. Quakties. Produds. 
5 bot ay. 
2 \Cinamon ———— 6X2 —2 —— 12=— 12 
8 | Aylobalſamum ——— — OS 0 OO OP ; Hot. 
= [Roots of Aſarabacca ———— 6 x 3 — 3 — 18— 18; * © 


> 5 Spiknard ———— I —-2 —— 6— 12 


zany Maſtich —- — 6x2—2 — 12— 12|o 
ZF Saffron _ 6 x 2 = 7 woos 13 wm _ 
Ls 272 . 372 536 
Ingredients. Quantities. Qualities. Produds. 
Maſtich FO 3 I 
- ic ——2 X 2—2 —4 —4 7, Z.m7 
5 Aloes 4 4 X 2—3 — 8 —12 2)Z(+(15 Hot. 
& x. )Agaric — I; I I; 7,15... 
< ( HiraSimple 15% 224—3 — 44 —)7 (25; Dry. 
| 2. 167 - 208 


Prop. 
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Prop. 5. By the Quantities of a Mixture, to find the particular Quantity of 5: 7 frd #64 
any Ingredient in any Partof the Mixture, 5g 
If the Mixture be Simple, or but once, then by the Rule of Three, 2 oy 
As the Total of the Ingredients in the Compolition is, to the Quantity of the Rule, 
Doſe, ( or part of the Mixture propoſed ): So is the Quantity of the Ingredient 
propoſed in the whole Tompoſition, to the Quantity of the Ingredient in the Loſe. 
Example. If 700 Buſhels of Wheat be mixed with 100 Buſhels of Rye : how % of Miſcel- 


much Rye is there in one Buſhel of that Miſcellane ? ane. 


Anſw. { of a Buſhel, that is a Gallon. Anſwer. 
Bufhels. | 
Wheat _. 700 As #60 ; 108 14-4 + 
Rye . 36© 1|00 
Miſcellane . 800 dC Rye 


But if the Mixture be compound, that is, often repeared, then the beſt way is on 
to proceed by figural Proportions, as afterward in the 16th Chapter. Otherwiſe j,j Rn 
thus, by the Rule of Three, proceed to find the Quantity deſired after the firſt | 
Mixture as before. Then proceed accordingly to repeat the like Work upon ©" Wa 
every Mixture till your Defire be obtained. 

Example. A Merchant hath a Piece of Wine of 128 Gallons, out of which he = wade 
draweth 16 Gallons, and filleth it up again with Water. Again, he draweth our ER 
16 Gallons, and filleth it up again with Water ; and the third time doth the 
like: how much Wine and Water was at laſt in the Cask ? 


Anſw. 853, Gallons of Wine, and 42; Gallons of Water : For by the firſt Anſwer- 

Draught there was left but 112 Gallons of Wine in the Cask ; which filled up 
with Water, and 16 Gallons of that Mixture drawn, there was 14 of Wine and 
2 of Water drawn out : So upen the ſecond Draught there were but 98 Gallons 
of Wine in the Cask : Then the Cask filled, there muſt be 3o Gallons of Water 
to make up 128. And upon the third Draught there were 12 Gallons of Wine 
more drawn out, and 3% of Water; which 125 taken from 98, leaves 85}, Gal- 
Ions of Wine as before, the Reſidue was Water to fill up the Cask. | 


Wine. As 128. 16::16.2 
| 128 . 6 
Winedrawn out 16 Water put in. 96 
Wine remaining 112 at the firſt Draught. 16 | 
I4 { 28 )256 ( 2 Water run out. 
Wine remaining 998 at the ſecond Draught. 14 Wine run out. 
I 25 FA. 
ine remaini ; ird Draught. 
Wine remaining. 853 at the third Draught. , 0. 30 2216; 35 
I 
Wine, Water. 180 
85% + 42; = 128 30 


128)480( 3?. Water run out. 
12: Wine run aut. 


16 


Now if the Queſtion had deſired to know the Quantity of Wine or Water in gyaviry of each 
any ſmaller Quantity of the Mixture than the Whole ; as ſuppoſe in 12 Gallons, in part, bow 


then the Analogy is thus : For diſcovered. © 


Wane 3 
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— as 128 39} :r bn - bets 


I'2 
170 (5 
XOZ 
_359 (Bet Gallons in 12. 
I029 128 
Water; As 128 . 425 :: I2 «© 34:4 
I2 
"84 [123 
a: | . 

423 £2 (31 Gallons in 12. 
507 128 


6. To fnd the Prop. 6. By the Total of a Mixture, with the Total Value, and the Values of 

Nzantities M*- the ſeveral Ingredients mixed, to find the ſeveral Quantities mixed, though un- 

ed,tho unequally. JI 
equally. | 

Ruke. Multiply the Total of the Mixture by the leaſt Value, ſubſtrat the Produ& 
from the Total Value, and the Remainer is the firſt Dividend : Then take the ſaid 
leaſt Value from the greateſt valued Ingredient, and the Remainer is the firſt 
Diviſor. The Quotient of this Diviſion ſhews the Quantity of the higheſt prized 
Ingredient, the other is the Complement to the Whole. And when more Ingre- 
dients than two are in the Compoſition, the Diviſors are the ſeveral Remains of 
the leaſt Value taken from the other. The Dividends are the Remains left upon 
the Diviſions till o remain there z which will be one ſhort of the Number of Ingre- 
dients, and this defeQtive Ingredient isto be ſupplied as a Complement. And in 
Dz#viſzon no more muſt be taken in every Quotient, than that there may be left 
enough for the other Diviſors, and the laſt to leave o remaining. 


Example in a Mixture of two Ingredients. 
Q of Sk A Merchant mixeth to the Quantity of 128 Gallons of Sack, which he ſelleth 


mixed, for 371. 3s. in which Mixture was Malaga at 6s. the Gallon, and Sherry at 4 5. 
the Gallon : how many Gallons of each ſort were in the Mixture ? 
Anſwer. Anſw. 115; Malaga, 12; Sherry. 
Total Mixture. I Total Value. | 
128 Gallons. ES _ 37l. 3s. (! 
4 5. Sherry. 232 (: i152 Malaga 
, __+ Diviſor 2 — -_ 2 5x : 
F512 __ 743 Complement 12+ Sherry. 
512 128 


CR 


Dividend 231 
Example, in a Company of three Sexes. 


Twenty four Perſons, Men, Women, and Children, ſpent 37 5. $ d. whereof 
> hy conn every Man was to pay 25. every Woman 18d, and every Child 8 4, how many 
of each Sex were there ? 


Anſwer. Anſw. 15 Men, 2 Women, 7 Children. 


Company. 
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Company. C 24 d. a Man. Total Expence. | | 
s 18d a Womat, 37 5. 3d. 24—8==16 Firſt Divifor. 


24 
8 384. 2 Child. 12 18—8=10 Second Diviſor. . 
192 ; (2 
378 x09 
4.52 26(0 F 
pe _— 15 Men 


Firſt Dividend 260 
Second Dividend =( 2 Women. 


Complement 7 Children. 
24 


Example in a mixt Sale at four Rates. 


A Baker ſold 12 Loaves of Bread of four Sorts, for 12 Pence, viz. Twopen- Q. Of Lagues 
ny-Loaves, Penny-Loaves, Halfpenny-Loaves, and Farthing-Loaves : how many 9 Bread. 
of each Sort were there ? | 
' Anſw. 4 Twopenny-Loaves, 2 Penny-Loaves, 2 Halfpenny-Loaves, and 4 Far- anſyer. 


thing-Loaves. 


Loaves. q , Total Sum. FM 
g Twopenny. *J12 d. 8 ; 7 Firſt Diviſor. 
12 4 Penny. 4 4 | 3 Second Diviſor. 
I 2 oc mg 438 9. 2 | x Third Diviſor. 
73 Go: Farthing. 0, . 7 (8 
Firſt Dividend 36 36 | 
TEE =(\ Twopenny. 
(2 


Second Dividend $ 2 Penny. 


Third Dividend = (2 Halfpenny. 


Complement 4 Farthing. 
I2 


S the Queſtions falling under this Propoſition, two things are to be no- What to be uo- 
t ted bere, 

Firſt, When there is no definite Number of the Species allotted to be had, , If the Num- 
(as was in the laſt Example, where the Demand was limited to four Sorts of her allotted be 
Loaves) there is no certainty as to the particular Numbers deſired : But the Que. <trtaiz or not. 
ftion may oftentimes be reſolved by other Numbers than thoſe found out as above. 

For in the ſecond Exampleabove, if 10 Men, 10 Women, and 4 Children, ſpend 
at the Rates aforeſaid, the Sum of 37 5. 84. may be paid by them as exaQly, as if 
there be 15 Men, 2 Women, and 7 Children. 


Secondly, Sometimes a Queſtion is fo propounded, that before a final Reſolu- 2. Xother 19, 
tion thereof, ſome Operations of the Rude of Three muſt precede. It ho proce . 


As a Merchant fold 24 tb of Pepper, Ginger and Sugar for 48s. viz. 4 t of _ 
Pepper for 95. and ſo much was 6 i of Ginger valued at ; and 12 tb ow 
was rated as 9 Th of Ginger : how much of each Sort was ſold ? D 


Anſw. 18 1b of Pepper, 2 t of Ginger, and 4 tbof Sugar. 


6 E As 


n _— - - - > 
> Y —_— _ 
> — - 
= — 
- - > - - =” 
a _ — -->- = 
_ _ - _ an _ 


if ; 
wit” 
ki! - 
{4:1 
mi 
F; 440 
Wt þ 
{188 
1h 
1 
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Alligation Al- 
pernare, 


Lines of Com- 
bination,what. 


Whence the 
Name of Alli- 
gacion. 


Theorems. 
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i s i6 6 th $ Is $. 
AS 4 9 I 2 {- Pepper. 2-0 37-9 13; Ginger, 
t6 s. i6 $. is ik t6 $. 
As 6 "28. 1; Ginger. As 12 + 134:: x 1 Sugar. 
ob. s. Rt 
- a Pound of Pepper. 48 54—27=27 Firſt Diviſos. 
7 336 2 Pound of Cloner. 6 24 36—27== 9 Second Diviſor. 
768 £27 aPound of Sugar. 192 
4.8 96 oy 
648 11520h "m1 
| 648 JO# (18 Pepper. 
Firſt Dividend Foz FE 


Second Dividend 18 : 
—|{ 2 Ginger. 


Complement 4 Sugar. 
24 


Alternate Alligation, to declare the due Proportion of every Ingredient entring 
the Mixture, doth alter or change the Places of ſuch Exceſles or Differences as fall 
out between the mean Price and the Extreams, aſcribing that to the greater 
Extream which proceeds from the Leſſer, and the contrary. And for better 
direCtion, Lines ( called Zines of Combination) are commonly drawn to link or tie 
together a Number greater than the common Price to one Leſſer; from which 
the Name of Alligation was firſt borrowed, and afterwards became common alſo 
to Queſtions of Mixture reſolved by Medial Alligation, though there be no ſuch 
tying or alligating the Numbers together, as in this called Mternate ;' which from 


the interchanging of the Differences, was added to that of Alligation, to diſtin- 
guiſh the Species from that of Medial. | 


Neceſſary Theorems to the Reſolution. 


1. Let every greater Extream be linked with one leſſer. 

2, When either of the Extreams be Single, and the other Extreams be Plutal, 
the ſingle Extream mult be linked to all the reſt. 

3. It both greater and leſſer Extreams are not ſingle, then they may be linked 
ſo diverſly, that ſundry Differences may be taken, and diverſities of Anſwers to 
the Queſtion, yet all true. But if one of the Extreams be ſingle, there can be 
but one Anſwer. 

4. The Numbers being linked, take the Difference of each Number from the 
mean or common Price, and place this Difference againſt the Number he is linked 


 toalternately. 


5. Every Number linked with more than one, muſt have all the Differences of 
the Numbers he is linked to ſet againſt him. | 


6. Thoſe Differences reſolve the Queſtion, when the Price of every of the In- 


gredients 1s given, without their Quantities, 'and the Demand be to mix them ſo 
as to ſell a certain Quantity at a mean Rate. 


7. But when a Quantity of one, with the Prices of all the Ingredients is given, 
and the Demand is to know the Quantities of the other Ingredients, then the Rule 


, of Three is to be uſed. 


8. And when the Price of every Ingredient is given, without ary of their 
Quantities, and the Demand be to make up a certain Quantity to be ſold at a 
mean Rate, Then all the Differences added together ſhall be the firſt Number in 
the Rule of Three ;, the whole Quantity to be mixed ſhall be the ſecond Number ; 
and each Difference apart the ſeveral third Numbers: And ſo many Sorts mixed, 
ſo many Operations of the Rule of Three, 


0, A Queſtion may be ſo propounded, as both ſorts of Alligation are' needful 
to the Reſolution. 


Examples, 
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Examples, where the mean Rate ts required according to the 6th Theorem. - Rate re» 
AVER» 

A Merchant hath Wheat at 28 d. the Buſhel, Ryc at 20 d. Barley at 14 d. and Q. of Mijee- 
Oats at 10d. and would mix the ſame fo as a Buſhel of the Miſcellane may be fold '= 
for 16 d. how much of each ſort mult be taken ? 

Anſw. Becauſe two of the Extreams are greater than 16, the common Price, Aniwer. 
and two are leſſer, the Numbers may be linked two ways, and the Mixture ac- 
cordingly different : For either to 6 Buſhels of Wheat may be taken 2 of Rye, 4 
of Barley, and 12 of Oats: or to 2 of Wheat may be taken 6 of Rye, 12 of 


Barley, and 4 of Oats. 


d. d. , 
J 28 6 Wheat. p C28 2 Wheat. 
15s 2 Rye. . 20 6 Rye. 
, =) 4 Barley. N4 12 Barley, 
F#- 12 Oats. C10 4 Oats. 
24 Differences. 24 Differences. 


Sugar-Cakes are made with Sugar of 1 4 d. the Pound, Flower at 2 d. the Ponnd, % 9 S241 
and Eggs at 1 d. the Pound: what Quantities of each may be taken to make the **N* 
Paſte worth 6 d. the Pound ? ; 

Anuſw. Eggs and Flower of each 8 tb, of Sugar 9 tb; for the Differences of 1 Anſver. 
and 2 from 6, are 4and 5, which added make 9, belonging to the greater Ex- 
tream, being ſingle, and fo linked to both the leſſer Extreams. 


d. | | 

dCi JS 3 [| 8 Ba 

Common Price 6 » 8 8 Flower. 
14 4+ 


5l 9 Sugar. 


ata 


25 Differences. 
— 


Examples, where the Quantities of ſome Ingredients dre required, as in the 7th Qantities of | 
Theorem. = os nts 
required. 


"Ten Buſhels of Wheat at 28 4. the Buſhel, is to be mixed with Rye at 20.4. & Of Miftvl- 
Barley at 14 d. and Oats at 10 d. how many Buſhels of thoſe other Sorts may be ci 
taken to afford a Buſhel of the Miſcellane at 16 d ? 
Anſw. The Extreams being Plural, and Numbers the ſame in the firſt Example Aniwer 
above, according to the Differences ſituate by the different linking the Numbers, 
ſo ſhall the Anſwer be by help of the Rule of Three, in the manaer following, ac- 
cording to both the above-mentioned Varieties. 


d. IR Analogy. 
c28 6 eat. RED, 0 | 
_— <\ x mu AS6. 2::10. 3; Rye. 
I j +) 4 Barley. AsS6. 4 ::10. 6* Barley. 
10 12 Oats. AsSG6 . 12 :: 10 , 20 Oats 
d. : 
d.\ oe 5 mags As 2. 6:: 10; 30 Rye. 
242) _ Barley. A$ 2.. 12 :: 10 , 60 Barley: 
IO 4 Oats. AS 2. 4&4 :: 10 . 230 ns 


One hundred Qyarts of Canary at 12d. the Quart, are to be mixed with Mala- q. of 5x4 
gaat 9d. and White-wine at 6 d. how many Quarts of the two latter mult be nized. 
taken to ſell a Quart of the Mixtureat 10d? - 

Anſw. Of each 4o Quarts: For one of the Extreams being ſingle, there can be aufver. 
no Variety in linking the Numbers. 
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Alligation. 


Analogy. 


Nuantities at 2 


mean Rate yt« 
quired, 


Q. Of Wool 
med, 


Anſwer. 


Q. Of Silver 
mixed, 


dC 12 I-4 
109 9 /] 2 


Examples, where the Quantities are yequired at a mean Rate, according to the 8th 


Theorem. 


A Clothier is to mingle 156 ſtone of Wool of ſeveral Colours, viz. Crimſon of 
18s. the Stone, Blew of 14 5. Green of 11 5s. and White of gs. how much of 


5 Canary. 
2 Malaga. 
2 White. 


ASS .2 


;) 


ASS. 


each may be taken to make a Stone of the Mixture worth 12 s ? 


Anſw. According to the Differences of the Numbers diverſly linked, more or 


leſs may be taken of each ſort : Thus, 


I2 


ch 
(is 


As 
AS 
As 
As 


As 
AS 
AS 
As 


I2 » 
T2. 0 
I2 . 
I2. 


Analogy. 


156 


w mm Dd 0 


. 78 
.. 26 
= 
. 39 


White. 
Green. 
Blew. 
Crimſon. 


White. 
Green. 
Blew. 
Crimſon. 


Lib.IV.Par.ll. 


:: 100 . 40 Malaga. 


I 0O 
= 


2 :: 100, 40 - White. 


A Goldſmith would mix go fb of Silver, that the Mixture might hold out g 3 
Fine; and taketh of ſundry Sorts of Silver, as ſome of 4 3 Fine, ſome of 5, of 


6, of 8, with others of 11 and 12 Z Fine: how much of each ſort may be 


taken ? 
Anſiver. 


Anſw. If the 11 ; 
be taken of each © 


be alligated to 4 and 5, and the 12 Z to 6 and 8, then muſt 
4 and 5, the quantity of 7:2 tb, and of each of 6 and 8 the 


Quantity of 1147 1b, and of 11 3 Fine 35-5; tb, and of 12 3 Fine 1544 th. 


4 


Data diverſly 
allieated, 


; 


Pm þÞ w w IH Ho 


Inf tou detondonke 


Other Varieties of alligating the Data in the laſt Example. 


=/ 
WV 
\ 

» w Www 
Nv — DB W Ww w 


3+4+511: 


Differences 24 


Lon, 


Analogy. 
As 23 , 90::2. 9:4 

The like 742 
As 23 .g0*: 3. 21:7 

The like 1122 
AS 23 .90:: 9 » 3954; 
AS 23 . 90:: 4. 1545 of 


of 
of 
of 
of 
of 


I 
I 


2 
IDIE44 


Differences 


9 MA 
— ——— —— 


| 
29 


ts 
s 
if 
bg 
F. 
pe 
o 
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4 243 |s Ga 1 3| 
\ 5 3 3 \ 5 D\ 3 3 
6 2 2 23 d) 
9\ 8 2 2 NY nt 5 | 
fr 1+3+5] 9 P: 13 W.. 
I2 4+5 9 12 1i+3+4+5133 | 
Differences 30 Differences 23 
4 2 2 4 3 | 3 
\Jt: [4 ,- DB UV 
273 5 ey 27-3 5 
9 8 3 "a1 2-3 5 
Ma 3+-4+5 [12 \(E 1 I+3+4 |8 
12 1+3+4| 8} 12 1+3+4+51131 
Differences 3 Differences 39 


Beſides theſe,. the Lines of Combination may be otherwiſe drawn, according E>$ 
as more or leſs of any one Ingredient is intended to be uſed : For by Alternate All;- 
gation the Quality of a Mixture may be augmented or diminiſhed, or made finer 


or coarſer at pleaſure. 


Examples, where both Sorts of Alligation are needful, according to the ninth Theo- - _ 9 


TEM. 


A Mint-maſter hath to Penny Weights of Gold of 18 Caracts Fine, 20 of 19 9, of Gold 
Caracts Fine, 100 of 21 Carats Fine, and 120 of 22 Carats Fine; and he would alayed. 
mix them ſo, that every Penny-weight of the Mixture might be 20 Caradts Fine : 
whether doth he need to mix any Allay therewith ; and if any, how much ? 

Anſw. Firſt by Alligation Medial, the Mixture of the Data will be found 21. Anſwer. 
CaraQts Fine, ſo as there muſt be ſome Allay. Then by Alligation Alternate is 
found, that for every 20 Penny-weights of the Gold muſt be taken 1+ Penny- 
weight of Allay: Soas for the whole 250 Penny-weights of Gold, muſt be 15 
Penny-weights of Copper, or other Allay. 


Medial. Alternate. 
Io Xx 18 = 180 215% 20 Gold. 
20 X 19 = 380 20 
I0O X 21 = 2100 3 is 1+ Allay. 
I20 X 22 — 2640 A : | 
. * ———— $ 20 . $5 33-20 1 
268 - 530,0 , * 5 
(5 ; 259 
539( 214 Fine. J\ 50/7 
25 SON 
A 20) 300\ 15 Allay. 


A Phyſician hath a Medicine compounded of Simples, Hot, Cold, and Tem- 
perate that is to ſay,- 8 5 Hot in the third Degree, 1 ; Hot in the Second, 1 5 $ Ae hrmy Y 
Temperate ; 2 3 Cold in the Second, and 2 5 Cold inthe Fourth ; and would 
compound the Medicine to make it Hot in 1+ Degree: what Quantities of the In- 
gredients muſt be taken ? 
Anſw. By Meaial Alligation, the Temperament of the Medicine is found to be anſrer. 
Hot 1u the firſt Degree ; and then as the Numbers be linked together by Alternate 
Alligation, the particular Quantities may be taken to make the Medicine of the 
deſired Temperament. 


6 F Medial. 


<p —<__— +; 
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Medial. | | 
Quant. ual. 7 Alternate. 7 | 
TS x:3 = 4, ot 3 3:4+5:| 9 
Hot bs Wis == 2 oy Hot 2 ) Iz | fl 
Temp.1 x 0 = © Ka r_ oO. .] D 
| SN == £4 Cold 2 KA 1 
Cold 4} n= IT Cold 4 r: | l 
14 38. Differences 14 | 
The Differences happening to equalize 
, ; 2 oY the Quantities, the Differences ſerve 
14 for the Quantities to be taken with. | 
out farther work. ; 
Proof of Alli- The uſual Proof of 4l;gation is according to the Species thereof: Thoſe of the | 
gation. Firſt, Second, Fourth and Sixth Propoſitions of Medial Alligation, have their | 
Of the -_ Proof by Multiplication of the Quantities mixed by the ſeveral Rates or Quali- | 
ms 6122 ** ties thereof before Mixture ; and the whole Quantity or Quantities ſo mixed b 
_ * the newRateor Quality ; which when the Work is right, will be both equal. 
As in the firſt Example of the firſt Propoſition. 
| s, Buſhels 200 whole Quantity. 
Rye 100 X 4 = 400 __475, new Rate. 
Barley 40 x 34 = 140 800 
Wheat 60 x 6 = 360 100 
200 900 8. = 9g0OsS., Or 45 b. 
—_— — ———— 


And in the laſt Example of the ſecond Propoſition. 
Mace. Cimamon, Nutmegs. Ginger. 


F 
21 1b. 21%. 21%. 21Þ. 21 tb, Quantity of each; | 
Bas 62s $5. 2 5, 22 s. Total Price, ; 
168 126 105 42 | ” 
7 I4 RN Deans. 42 
175 I40 462 


of the third 
Medial, an 


175 + 140+ log + 42 == 462 0r 23. 25. 
Thoſe of the third Propoſition in Medial Alligation, and thoſe alfo of ligation 


promny 3 dof Alternate, generally are proved as Operations in Fellowſhip before, by adding all 


the Quotients gotber; to return the ſecond Number or Total of the Quantities 
mixed. Nevert 


eleſs thoſe of All;gation Alternate may be proved, and it ſeems 


the better way, as others of the firſt Propoſition in Alligation Medial, by multi- 
plying each Quotient by the Rate or Quality thereof before Mixture, to agree 


with the whole Quantity mixed, multiplied by the new Rate or Qyality. 


As in the firſt Example of the third Propoſition. 


| Ol. Wax. Ceruſe. Campbire. Total Quantity. 
Quotients 11837 + 2915 + 594, + 2:5 == 210 Second Huber. 


And in the firſt Example of the Work by the 8th Theorem. 


White. 


Green, 
Quotients 78 + 26 + 13 


And by the Rates thus. 


White 78 x 95s. 


Green 26 x 11 = 286 12 s, New Rate. 
Blew Sis = 2 312 
Crimſon 39 x 18 — 702 156 

156 1872 == 1872 org3). 12s. 


-——& ,- 


Blew, 


Crimſon. 


39 —= 


Total Ouantity. 
156 Second Number. 


155 Total Quantity. 


Thoſe 


9s TY Rl 


Thoſe of the fifth Propoſition, and others depending on Proportions, admit of of tr #jth 
Proof with them by reverſing the Queſtion. Medi:l. 


As 11 the firſt Example of the fifth Propoſition. 


aſbel of MiſceHane - -- | nes els of Mſcellane, Rye. 
4 contain + : How muchRye is contain'd in 8600 _.4ſw. 100. 
| 800 
ao © , 4+: 43 Bw , an we. 109 


Thoſe refolved by both Sorts of Alligation, Medial and Alternate, bave their of g:;i; 
Proofs reſpectively where any Difference is. 


% 


CHAP. Xx 


Barter and Exchange. 


Chapter : For Barter is but an Exchange of Wares or Merchandiſes one for + mg 


another : And Exchange a Barter of one ſort of Money or Merchandiſe for anoc- 
ther ; or the ſanie Merchandiſe by the Accompt, Weight or Meaſure of another 
Countrey. | | 

Barter, (vulgarly called Tru:k and Scoſpng) and the Concerns thereof relating Bartet how 
to the Exchange of one Commecdity for another, ſo as the Merchant may fave his calcd. 
own, have Part in Money, or get ſome Overplus by the Bargain, may be com- 


B OTH Barter and Exchange agreeing eſſeatially, are placed together in this Barter 44 Ex: 


priſed vnder the 10 following Caſes. | by Caſes thert- 
Caſe 1. If the Price of both Commoditics be given, to know how much of one 5. Oz Quantity 
Commodity may be given for any Quantity of the other: fot another. 


By the Rule of Three, get the Total Value of the Quantity to-be exchanged, kale. 
and afterward by another Operation of the ſameRule, get the Quantity deſired. | 
Example. Aand B barter; 4 hath 24 3roadcloths, at 101. the Piece 3 B hath Q. of Wieef 
Wheat at 5 s. the Buſhel : how mnch Wheat will pay for the Cloth ? for Cloth. 
Anſw. Firſt the Value of the Broadcloths is found to be 2401. then at 5 s. the Anſwer: 
Buſhel, 2401. will buy 960 Buſhels : And fo much Wheat ought A to have, or elſe 


will loſe by the Bargain. 


ck Lt ca. © s. Buſhel., JJ, Buſhels. 
ad *. wo 7-19 + 220 AS" y + $5 han _ 
24 20 | 
240 5 )a80o ( 96 © 


Caſe 2. If the Price in ready-Money, and Barter-Ptice of one be given, to 2. Barcer-price 
know the Barter-Price of the other, and how much at that Price of the one Com- of one for th? 
modity may be given for any Quantity of the other. | other. 

See what is gained on the Shilling, Pound, Hundred, &c. by the one Party : Rule. 
then by the Rule of Three the Gain or Overplus of the other is found, as alſo the 
queſited Quantity. | . 

Example. Aand B barter, A hath Raiſins at 30s. per C. ready Money ; but iti Q. Of Suzar jor 
Barter will ſell for 40s. per C. B hath Sugar at-12d. per fb. ready Money, but Ratſirs. 
would gain proportionally to the other : how therefore muſt Z rate his Sugar in 
Barter ? and how many tb. of Sugar may he give for 4 C.-of Raitins? 

Arnſw. The Gain found by the Queition to be 10s. in 40 5s. the firft Queſtion anteer. 
ſtands thus : If 30s. gain 10s, what ſhall 1 s: which is the ready-Money Price of 
the Sugar ? and by the Work 4 d. is gained : So muſt the Barter-price of the Su- 
gar be 16d. whereby the firſt Queſtion is anſwered. Then if 16 d. buy 1 I. of 
Sugar, 8 1. (the Bartcr-Price of 4 C. of Raiſins) ſhall buy 1 20 tb. of Sugar z which 
an{wereth the ſecond Queſtion, | 


Art 
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$. $, $, iy $, $, Lo $., 
—_ :::.-.;.T  - © + ©... *; 
: [2 : S. 4. 
A Ready-Money Price 30 B Ready-Money Price 1 . 6 
Barter Price 40 Barter Price I; 4 
Difference 10 Difference o, , 
hf, 
s. A s, hk 4 tb. 
—_—_ © :: 4 - 260 AS 1; . 1 :: 160... 120 . Sugar. 


g. Ready-Mony Caſe 3. If the Price in Ready-Money, and Barter of one Party with the Barter. 
Price of ont ji 1rice of the other be given, to know the Ready-Money Price of the other, and 


another, cn much at that Price of the one will countervail a Quantity of the other Com- 
modity. | 
Rule. Find by the Rule of Three the Ready-Money Price deſired ; and by another Work 


of the ſame Rule the Quantity ſought. 
Q Of Salt fr Example. A hath Salt at 4s. the Buſhel Ready-Money ; but in Bartcy will have 
Wine, 45. 6d. and willexchange with B for Wineat 181. the Tun : how is the Wine 
rated in Ready-Money ? and how niuch Salt ſhall B have for 3 Tuns of Wine ? 
Anſw. By reſolving the firſt Queſtion, 161. is found to be the Ready-Money 
Price of the Wine : And by reſolving the ſecond Queſtiop, for 3 Tuns of Wine 
ſhall receive 240 Buſhels of Salt. | 


Andver. 


8.1 S. CE -£ I, I. s. Buſhel. I. Buſhels. 
a+ kH. 4:18.16 Tuns 3x 18=$44 A845. 1 :::54 . 240 
20 "BY 
360 1080 
4 9N\1080/ 2160 | 
9N\ 1440 / 2880 32 0 EF 2 Ys 240 Buſhels. 
24 1 9 16:08. | 


4. Gains onthe Caſe 4. If the Rates, both in ready Money and Barter, of both Parties be gj- 
100, whichthe yen; to know the Gains of each upon the Hundred, and which is the greateſt 


mſt.8 Gainer. 
Rule, After the Gains of each Party on the 100 is found by the Rule of Three ; ſub. 
| ſtra& the one from the other, and the Difference ſhall be the Gain of one Party 

above the other. 

Q. Of Figs ſoo Example. A and B will barter - A hath Figs at 24 5. per C, ready Money but in 

Ginger, Parter will have 30s. ZB hath Ginger at 41. 5 s. per C. but in Barter will have 41. 
I5 5. per C. how much did each gain on the 100 by the Barter ? and which muſt 
have Money of the other to ballance the Barter, and how much ? 

Anſwer. Anſw. 4 will be found to gain 25 l. on the 100, and B but 11 1. 15s. -;; it fol- 


lows therefore A is the greateſt Gainer. And to ballance the Barter, B muſt have 
of A one half of the Difference, 131. 45s. 8d. 55+ 


Ss. S.gain. I, | gain. kk K:4 
As 344 6 :: 100, 25 A.25: o:o gains. 
20 | B . 11 : 15 : 32; gains. 
2000 13 : 4 : 85, Difference. 
.f 6 : 12 : 44 half. 
24 ) I 2500( 50,0 "I 


25:0 A gains per 100 


I. Il.gain. I. Igam. 
As 44 . 5 :3 100. 1143 


* 17100O/ 200 


 - 
— C 1:5 Bgains per 100 


4/ 2 \17 
466: 


Caſe 


7 Ran 


Toe 5 
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Caſe 5. If the Rates, both in ready Money and Barter; of one Party be given; 5-Barter-Pric* 


| l 0 OS a4 "2 and ready Mord 
and he wi!l have a part of his Bartey-Price in ready Money ; to know how the of _ 5 —_ 


oth-r Party may rate his Goods to be equal in the Barter. . ; _ 27 Song 
Subitrat the demanded Part from the Barter-Price, and the other Price, and gule. 

with theſe two Remains, and the other Party's ready-Money Price, commit the 

Work wihe Dito Fan 75 a ol Ex | 
Example, A hath Kerſeys at 151. ready Money, but in Barter will have 187. F, Ac Kaſey ſor 

and belides will have + of his Zartey-price in ready Money : B hath Linen at 3 5. mM 

per Eil ready Money : how ſhall B rate his Linen to be equal with 4? —* 
Anaſw. Taking 6, which is-- of 18, from 15 and 18, theRemains 9 and 12 are Anſwer. 

the firſt and ſecond Numbers of the Rule of Three, and 3 s. the Third ; by the 


Work whereof it appears B muſt rate his Linen at 4s. per Ell. 


I I. 6&2 
2 of 18=6 15—6=9 AS9.12:: 3.4 
18—6==12 20-30 
18 05. 240 S. EY 
GENIIITINS | 4 . k . p : 
_— 7 45. for 1 Ell of Linen. 
72.0 28 


. Caſe 6. If both the Price in ready Money and Barter of one Party be given, and $5 8% Prices, 
a Part of his Barter-Price in ready Money delired ; to know how the other may bal- = _— i om 
lance the Barter, and gain a Sum on the 100. | > {jib <a 

Take as in the laſt Caſe the Part delired from both the Prices given, and find, Rule. 
by the Rule of Three, the Advance of the other Party's ready-Money Price, ac- 
carding to the Sum to be gained on the 100 ; this Number found, with the other 
Remains, commit to another Work of the Rule of Three. = | | — 

- Example. 4 hath Stuffs which he rateth at 25 s. the Piece ready Money ; but in % Of Stfsjor 
Barter will hays 30s. and will have + of his Barter-Price in ready Money. B hath $'9&* 
Stockins at 40 5. the Dozen ready Money, and would ballance the Barter, and gain 
to]. per Cent. how fhall B rate the Stockins In Bartey ? 

.' Auſw. Subſtrating 75. 6d. which is + Part of 3os. from 25 and 30, the ancyer. 
Remains are 175. 6d. and225.6d. And finding the Gain of 40s. at the rate of 
101. per Cent. to be 45. it appears by the Rule of Three, B muſt rate his Stockins 
at 221. the Dozgn, or reduced lower at 2 /. 165.6. g. 


s. & [ I. Jo: 
4 of 0. = 7: 6 As 100. 110 2: 2, 24 
| 2 
_ & :& EM x00 )220 2; 
A = 7:46 ==17:6 _ 
NE On aa £ + © 


As 7.. 14. :: 2% . 2:2 Stockins rated 


\S LY o I; 25 
per Dozen, 
)2(2( v7 
_— _—_ — A 277 
i 
nf 


_ Caſe 7. If beſides the different Rates given of one Party, he would gain a Sum », Rates ard 
on the 100, and have a Part ready Money; to know how the other Party ſhall ready Money of 
ballance the Barter. | one, Gain on re 

Enquire, by the Rule of Three, the Gains upon the 100, after the Barter-Price ; 56 Fe 
from which take the Part demanded in ready Money, as alſo from the Barter= * 
Price ; and with theſe two Remains, and the other's ready-Money Price, commit 
the Work to the Rule of Three. 


Example. A and B will barter - 4 hath Peaſe at 2 s. per Buſhel ready Morey ; Q 0f Pex jor 
but in Barter will have 25. 6d, and will gain 101. per Cent. and have -* of his over- *'<* 
rice in ready Money. & hath Flax at 7 d. per tb. how ſhall he rate his Flax to bal- 
nce the Barter . 


Anſw. At 10 1. per C. 2s. 64. will be 25. 9d. of which + is 11 d. which anfwer. 


taken from both, the other Queſtion will [ſtand thus : If 194. ready Money make 
6 G 22 d. 


w =IRe oe rhe edi” andthe Lots Ge 


IR) Os Ree eo Se 4 
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22d.1n Barter ; what will 7d. in ready Money ? The Anſwer to which is, 8-2, 4. 
and ſo muſt B rate his Flax in Barter. 


I. I. 6G «©. £ S d. 
RS. $0 2:2 :6.2:S "W279 or 33 = 12 
240 12 
240,00 30 8  &, d. 
6 nan 110 33 Eo. LTC 17 = 19 
33,00 240\ ** I” A om ons 
BE”: d. d. : 
AS 19 . 22 :: 7 . 82; The Rate in Bartey of 1 th. of Flax, 


8. Rattsof ov, Caſe 8, If the different Rates of one Party be given, and the other will have 
Mony and Goods ſome Money and ſome Goods, to know the Quantity of the latter. 

4 "ag dther. To the Total Value of the Price in ready Money and Barter ſeverally, add the 

OY Sum to be paid ready down ; by theſe Totals, with the ready-Money Price of the 

| other, will be found the Barter-Price, with which the Quantity of Goods by ano- 

ther Work of the Rule of Three will be had accordingly. 

Q. of Aſhis for Example.. A hath 20 Tuns of Aſhes, at 54 1. the Tun ready Money ; but in 

um. Barter rateth them at 5557. Z hath Allum at 1241. the C. ready Money, and he 

will have 3601. ready Money of 4 - how muſt Z rate the Hundred of Allum in 

Barter ? and how much Allum muſt he deliver for the ſaid 20 Tuns of Aſhes, and 

360 |. in Money ? | 

Anſwer. Anſw. The ready-Money Price of the Aſhes found to be 10801. and the Bar- 

ter-price 11101. to both which 360 1. added, makes 14401. and 1470}. And if 

1440. give 14701. then ſhall 1241. give 1227.1. the Barter-Price of the Allum. 

Then if 1227.1, be for 1 C. of Allum, 14701. ſhall be for 11923 C. which is the 

Quantity deſired, and to be delivered for the 20 Tuns of Aſhes, with 3601. in 

Money. | 

2s L. Tom. ÞL 

AS 1 . 54 :: 20 . 1080 Ready Money © Aſhes 1080 Þ 360 = 1440 
AS 1 . 55+ :: 20 . 1110 Barter-Price *  T110 + 360 = 1470 
I. 


L. LM +4 Allum. —_—— C. 
AS 1440. 1470 :: 125. 12527; Barter-Price. AS 1227.1 :: 1470. 11753 Allum, 


9. Time for deli Caſe 9. If the Propoſition include ſome Time for delivery of the Goods, and 

voy : boy ts Propounds the Rates of the one Party, to know how to rate the Goods of the 

rate the other. other Party : | CS, 

Rule. State the Queſtion for Reſolution by the Rule of five Numbers, and what is got- 
ten thereby add to the given Price. : 

Q. Of Wine for Example. Ahath Wine at 241. per Tun in Money, but in Barter 27 I. to be 


Sugar. delivered at 3 Months. B hath Sugar at 5 1. per Hundred in Money, to be delivered 
at 6 Months: how ſhall B rate his Sugar in Bartey ? 


Anſwer. Anſw. At 67 1. per Hundred, for fo it will be when 14 gotten by the Work 1s 
dded to the Price given. | 


I, Months. I. I, Months. I. 
—_——_ . 3. - $2: 4 . 6-83 


FP) wy A 
72 18 (18 


[ 


: I. 
24 Ready-Money Price . $5 Ready-Money Price 
27 Barter-Price of the Wine, 6. Barter-Price 4 of hs SUgar, 


\ 3 Difference, 1+ Difference. te es 
Caſe 


I XIED 


b 
o 
[4 
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Caſe 10. IT the Propoſition propound a Time for delivery with the Zarter- 19. Tine ard 
Price of both, and the ready-Money Price of one Party, Vith part bf his dver- ef one, for 
Price ; to know the ready-Money Price of the other. | ---iaay of tht 

proceed according to the State of the Queſtions by the ſeveral Caſes needful to Rule. 
the Reſolution, as in other-like mixture of Queſtions, mutatis mutandis. 

Example, A hath Hemp at 16 1. theC. in Money, in Barter at 201. the C. to be Q 9 Henp for 
delivered at 4 Months, and will have + of his Barter-Price in ready Money: ZB Safrog. 
hath Saffron in Barter 101. -2- pcr th. at 6 Months to he delivered : what is the 
c:ffron worth in ready Money ? | 

Anſw. 71. perth. For by the 5th Caſe the. of the Bartey-Price, which is 5 1. is Anſver. 
taken from 16 and 20: Then the Difference of the two Remains with the Times 
gets a Number to be added to the ready-Money Price, after the - Part is taken 
from it ; which with the Barter-Price of the Saffron, the ready-Money Price of the 


Saffron is gotten by the third Caſe. 
/ l h Mon. I. Mon. I. 


Ready Money 16 — 5 = 11 A3$ 4 . 4 :: 6..6 11 «GW 
Barter-Price 20 — 5 = 15 —- 
Difference 4 AS 17.. t1 2 io 3 
+ of 20= x5 a 2 10:5; 
119 
[- 


17 Nitto 71. Ready-Money? ... « 
| | 7) ins Fries the. 0 Saffron 

Exchange of one ſort of Money or Merchandiſe for another, or the ſame by Exchange. | 
different Accompts, and the Neceſlaries thereof, proper for this Place, though Wh placed 5 
placed by ſome under Kedu@ion, as in RedudFion of Geodeticals was before noted, 2" Caſes 
may be compriſed under the two following Caſes. thereof. 

Caſe 1. If the Propoſition be ſingle, as to the Exchange of one ſort of Mo- r. propoſal 
ney or Merchandiſe for another ; or the ſame Merchandiſe by different Weights, /ns/e. 
Meaſures, @'c. 

When the Proportion of one to the other is not readily known, or cannot be Rule, without 
reduced to Digits or ſmall Numbers, whereby the Parts may be eaſily taken, com- X4ion. 
mit the Work to the Rule of Three, = | . | 

Example. A Merchant tranſporteth from Londoy to Bourdeaux 3 3 C. Weight of & 0 Copprrai 
Copperas, and the ſame is exchanged at Bourdeaux for 1 3 C. of Prunes their!” ©***: 
Weight : The Queſtion is, how much the:-Prunes weighed Zondon- weight. 

" Anſw. Becauſe the Proportion between the Weights of London and Beurdeaux Anſwer, 
being as 104 to 94}, is not eaſy to be brought to ſmall Parts, therefore the Que- 
ſtion' is committed to the Rule of Three, by which is gotten 1426445, which di- 
vided by 112 the Pounds in 1 C.' Averdupois, there is found but 12 C. $245 
at London. GORSIE ; ; ; 


Bourdeaux. London. Bvurdeaux. 
AS 94?t. . 104th. i: 1300tb. 


1300 
31200 | " 
10 \ 135200 5408 ; 
Le. THOR 2) 2 (© ro (1 426335 London. 
135200 4+ ! 319 
7 When the Proportions are caſy to be reduced to ſmall Numbers, the Refolu- Rule with 2-- 
tion may be had by Pradice, or the Rule of Three. - duftion, 
| | * | Examples in Meaſure, Examples in 
A Merchant buyeth at Antwerp 1440 Ells of Silks, and ſelleth the ſanie at Zon- G0) Sills 
don: how many Ells ſhall he make out by Z92don-Meaſure ? Anewerp Met 
Anſw. Becauſe by the firſt Chapter of Geodcticals 100 Ells Antwerp make but 60 =_ _ a 
CNnaon. 


| Els Zondon, the Proportion is ſoon eſpied to be as 5 to 3. If I multiply 1440 by —_— 


3, and divide the Produtt by 5; or elſe add + of the Number together ; or 
py wg ſubſtraQ + therefrom ; either Way make 864, the Number of Ells at 

ondon, 
As 


rs oro 
rey ne Ons —FTD EIS. 
__ > —_— 
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Antwerp. London. JAntwerp. London. Otherwiſe by PraQtice. 
As 5 Ells . 3 Ells :: 1440Ells. . 864 Ells. 2 of 1440 = 288 


3 LE. 
5 )4320(864 Ells 864 London. 
AS $1009 Þ. 60 :: 1440 . 864 
GO + = $576 
190 )864.00(864 864 Ells Zondon. 

London E2zs On the contrary, to turn Ells Engliſh into Ells Antwerp, add 2 of the Number 
turn:4 into thereto. 
Antwerp. As if it were deſired to know how many Ells Antwerp 864 Ells London would 


make ; = thereof added thereto, make 1440 Ells Antwerp, as before. | 
864 Ells London. ; 


x 288 
o 288 


1440 Ells Antwerp. 


Q. Of Cloth, A Merchant buyeth at Zondon 738 Yards of Cloth, and at Antwerp maketh out 

whether any but 980 Ells ? whether did he loſe any by the Way ? 
__ Anſw, The Proportions being as 75 to 100, or 3 to 4 by the Rule of Three, or | 
"Y Pradice, by adding + of 738 thereto, there ſhould be 984 Ells made out at Aut. | 
werp ; ſo as 4 Ells Antwerp were loſt. 2 


London. Antwerp. London. Antwerp. | 
As 3 Yards .. 4 Ells :: 938 Yards . 984 Ells, Otherwiſe by PraRice. | 


C: 738 Yards London. 
3 a952(984 7 246 
As 75 100 :: 738-, 984 984 Ells Antwerp. | 
100 , 
75 73800( 984 


On the contrary, to turn Ells atwerp into Yards London, the Proportion bei | 
—_ ” as 4 to 3, take + of the Antwerp-Mealure, either by ſubltrafing + thereof, = 
London 7ards. taking half the given Number, and adding thereto half that half. 
As if it were deſired to know how many Yards Zondon 984 Ells Antwerp would 
make: either 246, which. is + thereof, taken away, leaves the Remain 738 or: of 
the given Number is taken, which is all alike. | 


984 Ells Antwerp. 984 Ells Antwerp. BW 
F 246 + 4927 ON Y 
+ 246 


738 Yards London. 


L —————_—Y 


738 Yards London. 


Exemples in Examples in Money. 


Money. | | 
mages | Sterling A Merchant delivereth to the Exchangers at Zondon 3001. Sterling, after 54 d. 
1d French the French Crown, (that is 3 Livres) and taketh a Bill to receive at Paris 60 Sols 


Money. + _—_ for every Crown : how much Tournois or French Money will pay the 
aid Bill : | 
Anſiver. : Anſw. By the Rule of Three 4000. Liures : and ſo by Pradice, if 3001. be brought 


into Shillings, and + taken away, becauſe 54d. to 3 Liures in leſs Terms, is as 


18d.to 1; that is, 14s. for 1 Liure. 


As 


Ner 


1d 


ut 


or 


WP, Pubs 


P0977 1 ITT Ne AAR - HEARS apron 
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Sterl. Liure, Sterl, Liures. Otherwiſe by Pradtice; 
As 12s . 5: 200%. a0ee I, s, OO. 
Roar 300 X 20 = 6000 Sterling, 
6000 + 2000 
I 2COCO go. - 
_ ws 4000 [Z:ures; 
3 6000 { 4000 | 
$7 + 4 = | 
d. Liures. | Liures. If .in Sols 89000 | 
Ad $4. 3 i; 300 -: q00e8 But in Crowns 13355 _ 
240 Eg 
72000 
3 
Te, 7a Ars | 
54 J218000( 4009 = K. 


On the contrary, to turn French Money into Engliſh: So much as the Ziure French Mong 
is valued above an Engliſh Shilling, convert into Parts one or more of a Shilling, rote band 
and add thereto, and the Total is Shillings Sterling. "IT __ 

ASif 4000 Liures at 18d. a piece were to be turned into Sterling Money, becauſe 
184d. is 14s. thatis + above a Shilling, -! of 4000 is added therets-:- So 15 the To- 
tal 6000 s. or 300 I. as before. 

But if the Ziure be rated at 20d. then 84d. above a Shilling, being 3.:of. a Shil- 
ling, + of 4000 is to be added thereto; and the Total will be 6666-3 s.. or 333 k, 
6s. 8d. | - Ben. $339 2505 A ap os ene nia 


=f,7 p ; 
be E804 Sofa +» 37\X1 


py 


4000 Liures. ; 4000 Liures. * SU 2200 BRL Sul 
Z 2000 at 18 d. per Liure: D 4708 Tat 20d. per Liwe, BY 
- GONFs. pf —__.” fo E949 - 
l. ZO000 Sterling. 666,675... 0 9 - v,- 7 . # 272 
a I. 333:6:8 d. Sterlinge ., ur 
ite 41+ OL L900 2A ID 7 
A Merchant in $pain taketh bp 300 Pieces of Eight, -at 4 5.' 4 da Piece, aiT'E of _ - 
| #3 - - Money paiaun 


payeth for the ſame in London 64 1, whether hath-he paid his due? ::+/ 

Anſw. 300 Pieces of Eight, at 45. 4d. amount to in Sterling Money 651. by the ray 
Rule of Three, or Pradice, multiplying by the Shillings, and adding - & the 4% x 
So it appeareth he paid 20 s. too little. 


 Plece, Sterl, Pieces, Sterl. Piece, Od. Pieces, I. 
As n . 448. :: 300 - Gyt. As.*1 . $2. :: goo « 6g 
47 _— = 
1200 | 15600 —_ 
em ao > en, et 
Fi -9 ——{ 651. Stef, 1 20 
130,05. *2 2% _ 
I. 65:05. Sterl. v, & 


On the contrary, to turn Engliſh Money into Spaniſh, commit the Queſtion to £12 win; 
the Rule of Three, becauſe the Proportions are as 60 to 13, uneaſy Parts to take of 24” 
ſome Numbers that may be given. = | paxiſh, 

As if 65 1. Sterling wereto be turned into Pieces of Eight, at 45s. 4d. the Piece, 
the Work would be thus. ti 50K 


F, Piece, Il, Pieces of 8, 


AS 474 +» 1 3: 6g , 300 t _ 100 | | 4 
20 13\1300/ 300 .... "TANEY 
7 1309 2) (= PIcces of Eight, | SEN 


Caſe 2. If the Propoſition be double, as to expreſs or include two Queſtions robes 
therein ; ; 


6s H Commit 
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Rule. Commit the Work of either to the Rule of Three, or Pradice, as before, or 
both to the Rte of five Numbers, as the State of the Queſtion will admit. 
Q. Of Brtes Example. Seeing by Geodeticals 100 Ells of Antwerp are equal to 108 Silk Bra- 


aud Els, ces at Venice; arid (100 Ells of Antwerp make 60 Ells at London : how many Bra- 
ces Venice are in 3648 Ells London ? 
Anſwers Anſw. 6566+ Þraces, as by the following Works appear. 
By the Rule-of Three. 
London. Antwerp. London. Antwerp, ER Iu obo 
As 3Ells . 5Ells :: 3648 Ells . 6080 [57 "ig 


Antnerp, Venice. Atitwery. Pence. 
As 100Ells. 108 Braces :: 6080 Ells. 6566+ Braces. 6080X1 RF 


By the Rule of five Numbers. za 
Fenice, London. Antw. Lond. Antw. Venzce. Or omitting t 
As 108 . 3648 , 1co :: 60, 100 . 65665: Be operſivous 
| : 108 60,00 Lond. Venice. Lond. Venice, 
29184 As 60 , 108 :: 3648 . 65663 
. 39398400 CG :--G-" © 


of Nitlan "Bit "if the Dettiatid had been of 14han Braces for Linen, and: not for Silk; 
Braces, thewbectiſe 60 Els London, -or 100 Ells Antwerp are ual to. 120 Braces uſed. at 
Millan for Linen Cloth, there needed nothing but to double the 3648 Ells given, 
and 5296 had been the Braces deſired. , | 
And on the contrary, to take + the Afillan Braces for Linen, you have forthwith 
the London EIB. IG. IE : | | 
Nevertheleſs in the Silk Braces-at Alan, becauſe 141 of them anſiwer to 60 
Ells of London, which will not'be: reduced to ſmall Numbers, and-ſo in others of 
like ſort, it is beſ©to'work by the Rule of Three, or Five Numbers, as aforeſaid. 
Proof of Barter All Queſtions of Barter and Exchange, receiving their Reſolution by the Rule of 
ont Three, PiaGict, :Spscifioks, or Rule of five Numbers, will be accordingly proved: 
or the Queſtion may be reverſed, which willadd to the Demonſtration. | 
, GS v*: , 48: i O07 5 ?1IO; 


_ ; cnar . 


Lofs end Gain, PHE Tidleor this Chapter ſhews the Subject thereof, to converſe with Que- 
the Subjet# ftionsreſolving what Z9fs or Gain may accrue by Traffick; and this in one 
—_ wY of theſe four Caſes following, 

—_— Caſe 1. When there is a bare enquiry of Loſs or Gain. IND | 
Elks -Either, the Rates of buying and ſelling are given, to find the Gain or Zoſs in ge- 


” - -: neral, or oppor; the Hundred, wo 
*.*\* © Or on the contrary, to firid the Rates of a Quantity, the Gam or Loſs of the 
Whoje,: or upon the Hundred is given. _ ig | 
Wewwrſulved. * \n all which, Reſolution is to be had by the Rule of Three, the Dara beitig duly 
diſpoſed or prepared, according to the State of the Queſtibn ptopounded. . - .. 
Q Of Lofs. Example 1. I have 10 Yards of Cloth that coſt me 81, 5 s. which I ſell again 

for 15 5. the Yard: what do 1oſe thereby ? 2 -- | 
Anſwer. Anſw- I 54. For by-the Rule of "Three, every Yard bought in, is found to coſt 
16s. 64. LP "151 5.: 6d. a Yard more than the ſellipg Price, and:this in 19 

Yards amounts t0 15 5. _ 

303300 OV3 obulori 20 c91GH + | ORs = 5: BS 


- 
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Yards. Il. 5. Yard. 5s. Es 19 Yards. 
AS 10.8:5%# 1, 16; 16.5. Buying Price, FEES 
20 15 SellingPrice. Ts 
_— 165 16-5. 1:s.Loſin 1 Yard, 5 
—_ I55. Total Loſs. 


Example 2. If 1 Yard coſt 5 s. 4d. and be ſold again for 65. $d. how much is Q. Of Gain 0; 
gained on the 100%? : thi 196. 

Anſw. 25 1. For taking the buying Price from the ſelling Price, the Gain of 1 Anſwee, 
Yard'iis had, the reit appeareth by the Work of the Rule of Three. 


ER S. Gain. I. Gain. 

6-: 8 AS 55 +» 148. 3 100 . 254, 

$: 4 20 

x + 4 Gain: Y 2000 | FW 

bs 5 op | | 

2000 I&N8000/ 500 Gain ofi the 
. 666+ 3 } 3 1.25:90s; T1001. 
2666+ 


Example 3. If I pay 341. for 560 Yards of Cloth, and would gain 171. 65s. $4. 9. Of the Price 


thereby : how miuſt I ſell 1 Yard ? , | ; of a Yard. 
pour 4 For 22d. Here adding the Gain to the buying Price, the Total 51. aygyer: 


.&s5; 84. is the ſecond Number of the Rule of Fhree, the bother Numbers are the 
Yards given. 


kk | fouls £&  : ma | | 

36  _ A y00', ip 5» 1 + Rs 

Re AD. WP ut 

| 0 2 - 1s4 4 *- WM 
G = | =) (os Price of 1 Yard. 


Example 4. If Ibuy Cloth at 75. 6d. the Ell, and it proving worſe than ex- Q. Of the Prict 
pected, Tam reſolved to loſe'5 in the 1co: how mult I rate the Cloth an E11? of an Ell. 
Anſw. 7 5. 1.4. For if 1001], loſe 51, then7s. 66. ſhall loſe 42d, which taken Anſwer. 


from 7 s. 6 d. leaves 75. 14d. 


ES -© YT Loſs. Dos 
£5 2008 ” $254 5 aa in 1 Yard. +. 


> RE. 7 © 6 Buying Price, 
T00NIF/ 3 X 240=72(0 pf 47 Loſs, DEF 
*"F*.\ Too rs Sad. 7 : 1+ Selling Price. 
Caſe 2. When the Enquiry is of Loſs or Gain with Time. © 2:L6f8& Gain 
with Time, how 


The Data duly diſpoſed, Reſolution is to be had by the Rule of five Numbers. * rnd: 
Example 1. If 1 Ell of Holland coſt 2 s. 6 d. and it be fold for 25. 84. to be paid £4 by Gaini# 
at the end of four Months: what after that rate is gained upon the 100 in i 2 15 Mer. 


Months ? 
Anſw. 201. | | Anfwer. 

£& & I. Mon. d. IL. Mon. 1 
2 : 8 Selling Price. AS 4 « 4 4 55 10» 68- Y 

2 :.6. Buying Price. bs ys 6 
©: 2 Gain. To tos W 
FT? 0 

1 \240 


Example 2, If a parcel of Goods that coſt 151. be ſold again for 141. 16 s, Q. Of Lefs i5 
1c; 4, to be paid at the end of 3 Months : whether at that rate is there loſt 6 in 3 Mts. 
| the i60 for 12 Months ? Anſw. 
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Anſwer, Anſw. No, but 41. 3s. 4d. 


= 6 I. Mon. S. 6 Ain [{ - 
15 : 00: oo Buying Price. A31% + 3» 35 2 100 - 12. 4* 
14 : 16 : 107 Selling Price. We | - : 
i 5 pages expat 45 WW < 
69 1 3: 1+ Loſs. pon 
45)375%( 837 
I. 4:3:4 4. 


3.1 ofs or Gain, Caſe 3. When the Enquity is of Loſs or Gain with Allowance, or Rebatement 

with r_ in the Weight ; both paſſing commonly by the Names of Tare, Tret and Cloff. . 

ed.” Addition for the Allowance, and SubſtratFion for the Rebatement being made, 
the reſidue of the Work is by the Rule of Three, or Pradice. 

Q. of the im" Example 1. At 141. the 100 Suttle, what will 890 tb. Suttle be worth, giving 

ared withTret. & #, weight upon every 100 for Tret ? 


Anſiver- Anſw. 117571. For ſo is the Reſolution, adding the Allowance, and working 
by the Rule of Three. 
th. = +4 WET © 
100 Suttle. AS 106 . 14 :: 890 . 11744 
6 Tret allowed. 890 ( - 
106 Sum. 1260 282(8 
ey 2c than - JI2Z x2 46 t, 
— 49 © 29 
I 2460 x96 ( EAVT 51 


Q. 0f the Hwi- Example 2. At 2s. 6d. the Pound, what ſhall 780 tb. be worth, allowing 4 &. 
dred withTrit. Tret on the groſs Hundred ? 
Anfwer. _ 94:5 1. For by the firſt Work of the Rule of Three, or Pradice, the Va- 


lue of 1 C. at the rate of 2s. 6d. thetb. is found to be 14]. And then by ano- 
ther Work of the ſame Rule is gotten 94:3; 1. 


t6. | th. 
112 Great Hundred,  At25.6d, per ib, what coſts 112 
4 Tret allowed. , <—\'4 
"116 Sum. oo on 
| AS 116 . 14 :: 780. 94H 
I 4 | 
3120 
780: 1. 
Il 6): o920( 94-7 


Q. Of the Kin. Example 3. If 100 th be worth 38s. what will 860 tb be worth, rebating 5 
dred rebating upon every 100 for Tare and Cloff ? 

for Tare and Anſw. 15 1. 1044s. For — to that Abatement there is but 817 tb tobe 
_ accompted for ; which at the rate of 38 5. for 100, gives the ſaid Sum. 


tb. tb, th. ft. #4. 
100 Suttle. AS 100 . g5 :: 860 . 817 
5 Tare rebated. 95 
93 Remain, | | 4300 
Ds 7740 
10081 70o( 817 th. 


tb. $S, th. [/# s. : 
As 100 ; 38 :: 817 . 15 3 1055 
38 
6536 
2451 . 
100 )31046( 3L25E, 


Example 
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Example 4. If a Merchant ſell two Baskets of Raiſins weighing 183 t6,and 159 tþ, Q 0f Baskers 

for 26 5. the Hundred, allowing 3 tb Tareon each Basket : what do the Railins a- 7 8-if*s with 

mount to ? x | | un _»Þ 
Anſw, 31.185. Forſo it appears by the Rule of Three, the Tare being firſt de- Anſwer. 

duced. | : 

HY KK 4 WE oo 


183 As$ 112'. 26:3: 23247 $2: 18 
159 — 
342 Weight in Groſs. 2016 
6 Tare rebated. 672 
33s Weight Neto: 112 )8736( 85. 
I.3:18s 
Caſe 4. When the Enquiry is of Zoſs or Gain, with different Allowance or 4. Loſs or Gaid 
Abatement. ; : with different 
The Gain or Loſs of one Side being gotten, by ſome or other of the Ways fore- 4lowance or 
it with the other. Rebatement, 
going, compare it wit : | I manera 
Example 1. Whether doth he loſe more that giveth 5 tb upon the 100, or he Q. Of the moſt 
that rebateth 5 ib upon the 100 ? Dis. bs grin 


' Anſw. Becauſe he that giveth 5 tb upon the 100, giveth 105 tþ for 100 tb; and or abating 5 
he that rebateth 5 fb upon the 150, giveth 100 tb for 95 tb: The Queſtion there- 12> _ 
fore may beſet thus ; If 105 Ih be given for 100 t6, what ſhall 100 tb be delivered ”_ 


for? The Anſwer to which being 955-tb, it appeareth that he who rebateth 


5 ts on the Hundred is the Loſer, by ſo much as 95 tb is greater than 95 tb; that 
is :5- for the other makes 954: Ib of the Hundred. 


100 1b - MK *. 1 
5 Allowance. AS 105 . 100 :: 1@0 . 955 
i105 Sum. ._- T8 
Tooth tos Jro090 WEE. | > 
'5 Rebatement: 'o5 Hundred with Rebate: 
95 Remain: .*_Differenice. 


Example 2. A oweth B 600 1. to be paid in 3 Months ; and B oweth 45001. d. of the Sui 
to be paid in 4 Months: But if 4 will clear the Score preſently, Z offereth to loft in pajing 
take 981. Which of them, conſidering the Intereſt, loſeth, and how much ? two Dibts, 

Anſw.. Z loſeth 3 1. For accounting the Intereſt of 600 ]. for 3 Months, it is 9 1. Aafes: 
And the Intereſt of 5001. for 4 Months is 101. accounting the Intereſt at 6 per 
Cent. which abated from the reſpe&ive Sums, 591 1. is left for 4 to pay, and 
460 I. for B to pay; the Difference is 101 1. due from A to B- For which if B 
take 981. he loſeth 2 1. of the Principal, and 1 1. of the Intereſt: 


| & - ae 4& 
 T-- :: Gs 4x © ad Intereſt: 
As 100: 12. . 6 © I. Mon. . : 
$co <- 4 - 16 @F Inna 


I. I. L 
.A oweth 600 — 9 = 591 
Þ oweth 500 — 10 = 4992 paid. Toſh 
Due to B 101 — g8 = 3 


According to the Reſolution of the Propoſitions in Loſs or Gain, either by the proof of Loſs 


Rule of Three, Pradtice, Specificks, Or Rule of five Numbers, 10 ſhall be the Proof : and Gain. 
And if any Doubt ariſe, work the Queſtion reverſed in any of the Caſes. 


6 | CHAP; 
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CHAP. XII. Equation of Paiment, 


Equation of Ometime, as well on the Sale of Goods as Loan of Monies, divers Days or 
—_ wa Times of Paiment are appointed ; and upon a new Agreement, the Debtor 
i willing to be diſcharged, delireth to know when the whole Sum to be paid may 
be paid all at once, the Intereſt duly accounted : how therefore the ſever] 
Days of paiment may be equated and brought all into one, is the Work of this 
Chapter, and the Contents thereof may be reduced to three Caſes. | 
r. Tim ſingly Caſe 1. When the Time of Paiment is fingiy propounded. 
9:44 wan Multiply the Sums to be paid by the ſeverai Times of Paiment, and the Total 
4 of the Produdts divide by the whole Sum to be paid. 
Q. Of gol. to Example 1. A Debtor owing 901. agreed with his Creditor to pay it at three 
be paid at oct, ſeyeral Days, Viz. 451. at 4 Months end, 301. at 8 Months end, and the remain- 
tho due at ſeve- ing 151. at 10 Months end; but receiving Money unexpectedly, was willing to pay 


ral TI. all at one Paiment : what Time muſt then be given him ? 
Anſiver, Anſw. 6 Months. 
I. l. I. 
Sums to be paid 45 | 3o + 15 
Times of Paiment 4 8 10 


Products 180 | 240 + 150= 57(0/ _ | 
. Whole Debt 5 (5; qo 
Reſolved by Or if the ſeveral Sums to be paid be propounded in Fractions, or elſe be redy- 
Fraitions. red into Frattionary Parts of the whole Debt, then multiply after the manner of 
Fractions, and add the Products into one Total. 
As becauſe 45 1. is 5 of go, and 30/.is 5, and 151. is; ; therefore 2 multipli- 
ed by 4, and by 8, and - by 10, ſhall be together 6+ as before, : 


4 5F woe TX hd wes 4 

SL E=ixX 5 = 5 2 
37 =7FX 7 = x7 (23 
19 oo Þ 8 eames £0 fr. 
E=3;jx7 = PUF 


6: Months. 


DS 


Q of $002, _ Example 2. Ais indebted to B 5001. to be' paid as followeth, viz, 100 1. pre- 
ſome due preſent, ſent, 2601. at 6 Months, and 1401. at 9 Months: when are theſe Paiments on 


nd ſome at ? rhe [ | 
= on = _ to be paid at once ? or when ſhall the whole Debt of 5001. be paid toge- 


jobe pal Anſw. At7;- Months, if 100 1. be paid preſent 5 but otherwiſe at the end of 


Anſwer. $:£ Months the whole 5001. ſhall be paid. 


By Integers. 
I. I I 


Sums to be paid 100 | 260 + 140 
Times of Paiment. Preſent. 6 9 : 
1560 + 1260. = 282|6 


Remaining Debt = — 


(3 
=2ſ0/_,. Month 
Whole Debt 5 (5 5 Months, 


By Fradions. 
Preſent 1001. 


— 1 3 'E w=en 7 $ K 26 — & > $8 
- + 4 a wa: Þ 1 bd 5 aa Et » 5-2. I TOP LE X TY —_— (3 
£ 14 0 woos 7 9) www ©&3Z 4 © wnnnes 7 9 m—_ C3 , 
45 = {X23 = 53 (355 399 =37 X += 57 (237, 
Months 7 Months 54+ 


TY. EE ERES TI FTA 
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Example 3. A Debt of 6501. was to be paid thus; 200 1. preſent, I. at 8 Q0f500 l. due, 
Months, and + at 10 Months, and the Reſidue at the Year's End : when may this / 7r(er, ſome 
Money be all paid together ? | ajterward, when 
Anſw. At 6:4; Months. © 
Py Integers. Anſwer. 


Whole Debt 600 7. 


4 200 200 x 8 = 1600 
[ 120 120 x 10 = 1200 
Reſt 2; 80 bo x 12. = © 


; OO | 3760 6.7. Months. 
200 + 200 + 120 —\+ 80 = 600 
Preſent 200 I. 


Te 7 M. Po ( 2+ 
120 — i LF oO — 
T7 o I —— - % bs 3 —— 3 ( » 4 


' 6-*- Months. 


Caſe 4. When the Time of Paiment is propounded with Zoſs or Gain. phe wi 
_ Equate the Times of Paiment as before, and then by the Rule of five Numbers Rule. ; 
enquire for the Gains or Loſs. | 

Example 1. A Merchant buyeth Silks at 105. the Yard, and ſelleth the ſime at QOf Silks fold 
125. the Yard, giving 2 Days of Paiment ; viz. 4 Months for the one Half, and 8 ?" 759% what 
Months for the other : what doth he gain on the 100 in 12 Months? | on 
 Anſw. 401. Forthe Times of Paiment equated make 6 Months : And then if anſwer, 
43o s. in 6 Months gain 2 5. an hundred Pounds in 12 Months fhall gain 40 1. 


I, Mon. S. I. Mon. I. 


$85 =S (4 As 2.6. 312-109 43, 
+ X Ko = x (4 3 Ys 24 ; 
6 pn 7 | 
_s Months 3 \2400 (22 $. 
400 5, 


Example 2. A Merchant buyeth 20 Cloths, at 6 1. the Cloth ready Money ; and Q. of cloth,ſon 
afterwards ſelleth 5 of them for 7 ]. the Cloth to be paid at 4 Months ; and the fo” ready Mong, 
other 15 he ſelleth for 81. the Cloth, and giveth 6 Months Time for the Paiment : = _— 


how much is gained thereby on the 100 in 12 Months ? | 
Anſw. 63.7.1. For the Money paid for the Cloths bought being 1201. and to Aufwer. 


be paid for them ſold bing 155 7. there is 351. difference; and the Times equated 
being 5/2 Months ; by the &wle of five Numbers is obtained 6347, 1. 


Cloths bought 20 Cloths fold 5 + 15 


Price of one 61. Priceof one 71. 81. 
I20 35 +120 = 155 
Sums to be paid 35 + 120 
Times of Paiment 4 E <a 
-20 = 8 
16 2 (5: Months. 
X55 | 
I. Mon. L. I, Mon. I. 
&s 120 . v3. 34 17  - ERS 
C _. C n— 
420 


Jum ; 
25540 . 130200f - -» x 
r 


Example 
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Q. Of Clozes Example 3. A Merchant buyeth Cloves at 8s. the Pound ready Money : how 
Pld on Tim?, (hall he ſell the hundred Weight thereof to gain, after the Rate of 101. on the 


Gain on 199+ 1 <5 for a Year, and be paid 2. at 3 Months, and the reſt at 6 Months end ? 


Anſwer, Anſw. For 461. 9s. 7: d. where the Times being equated for one Paiment, 
make 44. Months ; And the Rate of 1 C. at 8s. the tb, being found to be 441. 16s, + 
the Ready-money Price, Then by the Rule of five Numbers is found 11. 13 s. 949, 
to be added to the Ready-money Price. ; 


Paiments * x 2 = 2}. (15 oe; — LA 
Sn a= -<{i3 AS1+» $5! 113 . 44 216 
: Months - 
_— l. 44\3 Primes. i 
I. Mon. I gain. Il Mon. l, s. 4. f 
00,12. 10::. 447 - 43-217 13298 


— 


Hammer 


ag? 
I 200 
I20 


(1 
2 =_—+ © 
oO J2016 1-2 X 20 = 340{ 133 X I2=36 * 
0 hy \ mn.” 


_ . . - ſ-  —_ - 
WO EP PIT INLINED TOSS TIO tt LY 
, 3 > Ya ty ped > 


Ready-money Price 44 : 16 : 00 
Gain to be added rt 1 23 5034 


46 : O9 : 07; Selling Price of the Hundred. 


2+ Time former Caſe 3. When the Time of Paiment is anticipated for Part of the Debt, and 

for Part, and procraſtinated for the Reſidue. 

latey jor othr® = Sybſtrac the Paiment or Paiments from the whole Debt, and if the Times of 

Part: Rule. p.iment be more than one, equate them ; and this equated Time take from the 
Time of Paiment, and commit the Work to the Rule of Three : But if one Time 
be propounded, ſubſtra& the Time of Paiment from the Time when to be paid, 
and the Sum paid from the whole Debt, and work with the Remainers. Or in- 
ſtead of the Difference of the Time equated or not, if the Times of Paiment be 
ſubſtracted from the Time when the Whole was to be paid, and the Remains be 
equated, this may be taken to work with. | 

Q. of 480 1- if Example 1. A 1s indebted to B 4801. to pay it in 5: Months; and at 4 Months | 

230 paid before end he will pay 2801. upon Condition that B will ſtay ( accounting by the Inte» | 


the Day, wht® reſt) for the other 2001. as long after the Time as this 280 1. is paid before the | 
the reſt. Time: when ſhall the 200 1. be paid ? F 


Anſwer: Anſw. 2 Months after the Expiration of 52. Months, 
. I. Fs” Months, I. Months. Il. Months, 
Whole Debt 480 to be paid in 5. As 206 , 14 :: 380. 25 
Paiment 280 madein #4 280 
eſndue 20 Difference 1 -. ek. | 
R , o alt - 20)52.0 2 Months. 


Q.Of 2401.ſome Example 2. A Merchant oweth 2401. to be paid in 6 Months ; but 15 Month 
paid before due, paſt he payeth 60 1. and 3 Months after that he payeth 801. more: in what Time 
whan thereſt. 1.11] he pay the Reſt, conſidering his Time was 6 Months ? 


Anſwer. Anſw. 3-*: Months after the end of 6 Months. 
8 Months. Months. 
Whole Debt 240 to be paid ins 6 
60 : 12x60= g0T (3 © 
Paiments 3 % [ in 4*x80=360 F 45(0 Xn 
Reſidue 100 Paiments x4 @ hls | 


2:4 Difference. 
———_———— 


Aj 


"_ 


ATA WTRENTY PE PINT: 7 totes GIN IR « 
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I, Months. I, Months. 
As 100 . 2355 :i: 140 . 377 


IIO 


Example 3. A Merchant is indebted 301. to be paid the 24th of May; where- Q Of 300 l. 
of he payeth the 29th of April 80 1. and the gth of May after 1201. upon what = _ 
Day ſhall he pay the remaining 100 1 ? ES reſt. 

Anſw. 38 Days after the 24tbof May, which will be the firſt Day of July. Anfwct, 

Whole Debt 3001. to be paid in 25 Days. 25 Days: 

. 80 Preſent 
Paiments 120 IM 10% 120 = 1200 (s Time —_ 
Reſidue OY Paiments 200 "OY 

19 Difference. 


I. Days. I. Days. 
You . is tt 206 - 


I 0: Boa(38 Days. 


Or becauſe 801. was paid April 29, which was 25 Days before May 24, when ;,,,, otherwiſt 
the Whole was to be paid; and 120. being paid May the grb, which was 15 wroyts. 
Days before May 24 ; if 25 and + be equated with the Paiments, the Time equa- 
ted will be 19 Days, and the Reſolution as above, p 


Whole Debt 3oc 1. tobe paid in 25 Days, that is from April 29, to Hay 24. 
— Days. © : 
86 before 25x 80=2000 
Paiments 120 before 15x120=1 noob 3500 E _— ; 
Paiments 200\ 19 before the Time, 


AS 100 , 19 3: 200 . 38. 


The Operations of the firſt Caſe are to be proved thus: Rate the Intereſt of Proof of Equa- 
the ſeveral Sums to be paid, according to the Times of Paiment, and the To- lon of Pais 
tal thereof ſhall be equal to the Intereſt of the Total Sum accounted to the Time 2 


equated, 
As in the firſt Example of the firſt Caſe, the Intereſt reckoned at 6 1. per Cent. per 5g frft 


Annum, in both is found 57 s. 


I, Mon. 5. 


l. Hon. I. 45 6: 4 18 - : ; 
AS 100.12 .6:: 30. $8. 24 _— of the ſeveral Paiments in their 
imes. 


IF . 10, I5 
AS i00. 12 .6 :: go . 6 . 57 Intereſt of the Total Paiment at the 
— Timeecquated. 


In the Operations of the ſecond Caſe, ſo far as concerns the Equations of the buy Pacs 
Paiments, is to be proved as the firſt, And what further refers to the Rule of 5 
Three, or Rule of five Numbers, admits of their Proof. . 

The Operations of the third Caſe are to be proved much like thoſe of the Firſt : - Fay third 
For account the Intereſt of the whole Sum till the Time of Paiment thereof to be © 
made, and this ſhall be equal with the Intereſt of the ſeverat Sums paid, reckoned 
till the Times of their Paiments. 

As In the firſt Example of the third Caſe, rating the Intereſt at 6 . in the Hun- 
dred, the Sum found for both is 1 31. 45. 


6 K AS 


La © 
os 5 $0.6 . 2: — of 280 1. for 4 Months ang 


A$Ho0 . 12 .6 :: 2001. for 75 Months (that is 5 + 
2$00-..92 . WM and 24;) when paid. s 


As 109 , 12.6 :: 480. 5; .13: 4 Intereſt of 4801. the whole Dehx 
to 57 Months. 


mY 


CHAP. XHI. Fatorſhip. 


FaRtorſhip. Ueſtions relating to Merchants and Factors, cloſe up the third Sort of Derj- 
vatives, and are treated of in this Chapter under the Title of Fa&or/hip, but 
How placed by WICH ſome placed under Fellowſhip, . 
ſome. In Fa&orſhip are to-be minded two things. 
Ir to be no- Firſt, The Eſtimation of the Factor. 
red theres, - Secondly, The Partition of the Gains between the Merchant and the FaQtor, 
according to their Agreement or Bargain. 
Eftimation of Eſtimation of the FaCtor, is an Allowance to the Factor for his Pains or Imploi- 
ereFaGor,what. ment,to countervail ſome part of the Merchant's Stock. And when the Factor layeth 
How to by ac- in no Stock, his Eſtimation is in ſuch Ratro, or Proportion to the Merchant's Stock, 
counted, with or as the Gains of the ſaid FaQor are to the Gains of the Merchant, But when the 
without Stock, Factor layeth in Stock with the Merchant, then, after the whole Eſtimation of the 
Perſon of the Factor with his Stock is valued according to the Merchant's Stock, 
- Faftor's Stock is to be deducted, and the Remain is the Eſtimation of his per« 
on. 
Examples of both. 
0. of th Fx 1+ A Merchant delivereth unto his FaQtor 9001. to govern in the Trade of Mer- 
fn's E% tis» Chandiſe, upon Condition that he ſhould have + of the Gain : what is his Eſtima- 
0» --it-ot tion eſteemed at ? | | : 


Al Anſw. 4501. For that Sum beareth the ſame Ratio to goo l, which + doth to 2, 
SL WCETr. o o y 
the Reſidue of the Gains belonging to the Merchant. | R 
[ | 


As + . g00 3; + '- 450« 


T 
mm Fa + eg 
+ )2(= (450 Eſtimation. 
I __ 


Q. Of te Fa, 2. A Merchant delivered unto his Faftor 6001. and the Factor layeth in Stock 
ffor's Eftimatios therewith 2501. beſides his Perſonal Eſtimation ; therefore it is agreed he ſhall 
with Stock, have + of the Gain : what is the Eſtimation of his Perſon ? | 
Anſwer. Anſw. 1501. For the whole Eſtimation of his Stock and Perſon is 4001. from 
which 2501. the FaQtor's Stock deduQted, leaves 150 1. for the Eſtimation of his 
Perſon. - | 
I. I, 
As + . «wo =t + - a0 


5 
— — —— . - 
3.\ 249( == (400 Whole Eſtimation. 
J I 3 V250 Faftor's Stock. 
150 Factor's Perſonal Eſtimation. 


Partitim of the Partition of the Gains enquired, propounds the Eſtimation or Agreement be- 
Gains bow ac- tween the Merchant and his Factor : And ſomerimes accounts the Eſtimation ac- 
— rf 9 cording to the Merchant's Stock, called Eſtimation upon, or at the ſending of the 
ro IF oS of Merchant. And ſometimes the Gain is to be parted proportionally, according 
* tothe Merchant's Stock and the FaQtor*s Eſtimation added together; called Eſt12 

ation out of the ſending of the Merchant, 


Examples 


. 4 
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| Examples of both. 

1. A Merchant putteth into his FaQtor's Hands to improve ia the way of Mer- he 9 oo 
chandiſe 809 1. upon condition that the ſaid Facor ſhall have {: And after cer- + ag = = 2 
rain Time they found in Profit 135 1. 6s. 8 d. how much ſhall the Factor have &v, 
thereof ? 

Anſw. Becauſe + is underſtood to be + of the Gains ; the Gains ſhall be divided, Anſiver: 
3.to the Merchant, and -!. to the Fa&or : That 


I. 6. 
, To the Merchant 10o1 : 1o : 00 
4. To the Factor 33 : 16 : os 


Total Gains 135 3 06 : 08 


© But then his Eſtimation is but :, becauſe * of the whole Gains is but 2 of 5 the 
Merchant's Part. ES | | | 
And if the FaQor's Eſtimation were +, then muſt he have but + of the Gains; 
and the Merchant +; and ſo muſt the Gains be parted thus, ; 
| a 2 O71. | | 
To the Merchant 108 : o5 : o4 
To the Factor 27 : 01 2 
1135 : 06 : 08 


The Reaſori whereof is, becauſe if his Eſtimation had been but =, then the 2. of 
8001. being 200]. had made the 8001. to be 10001. of which + is equal to + of 
$00 1, the Merchant's Stock. | 


\_ 2, A Merchant delivereth to his Fator $00 1. upon Condition that his Fitor SY ins hiw 
Jhall have the Profit of 160 1. as though he laid in ſo much ready Money : what _ 
Portion of the Gains ſhall the ſaid Fator take up for himſelf at the Reckoning? Fa&o. 
Anſw. If it be intended that the ſaid 1601. ſhall be reckoned as Stock to the anger. 

other 8001. then the whole Stock maketh g6o, of which 160 is 5, and ſuch part 
of the Gains ſhall the Factor have. + = | 

' But if the Intent of their Covenants between them were, that the FaQtor ſhould 
| have the Gains of 1601. of the 800 }. then ſhall the Factor take + of the Gains ; for 
160 to 800, 1s as5to 1. | | 

Examples mixt, Mixt Exam 


, 1. A Merchant puts into his FaQtor's Hands 3901. to trade with, and the-Fa- _ rack 

Qor's Eſtimation is accounted 601. how much Money mult the Factor put in Stock; $. J = 

that he may have of the Gain ? Fattor. 
Anſw. 701, For + of the Gain is underſtood of the whole Gain, Eſtimidtion Anſwer: 

and all accounted thereto : So as } Gain for the Merchant coming of 3991. the -» 

Gain for the Fator mult ariſe of 130 J. that is 601, Eſtimation, and 701: Stock; y 


I, I. 
At 4+ . go tr + 5 nl | | 
60 Faftot*s Eſtiniatiori. 
70 Factors Stock. ; 
2. A Merchant hath 400 1. to trade with in Merchandiſe ; and agreeth with a J. 0f Gains how 
FaQtor, that if he put in 90 1. to the Stock, then he ſhall have - for his Pains. Af- tobe parted,and 
terward another Merchant delireth to be a Copartner, and putteth in Stock 350 1. of the Fattor's 
and promiſeth to obſerve the ſame Agreement made with the Fafor : when the ©*#nation. 
Trade is over they find 2501. gained z tow mult the Gains be divided ? and what 
15 the FaQtor's Pains eſteemed at ? 
Anſw. The FaQor's Eſtimation being valued according to the firſt Merchant's 
Stock, is 1101. his Stock 951. which together with the Stock of both Merchants, 
make 9501. by which the Gains are to b2 divided as in Fellowſhip, 


Anſtiet; 


&s 
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I, "A 
As + « 400 :: 5 . 200 
Stock go Factor's Stock. 
? FOUR. og , F 
# : ood. 10 Factors Eſtimation, 
HOW. - L. 
Factor 290 I. gain. 400 . 1055; A 


=—_—  . © :: 2350 . 8 Mu divided. 
200. . $3 FaQor) 


But if. the Faftor's Eſtimation had been valued according to both the Merchants 
Stocks at, then his go 1. Stock and Eſtimation had been together 375 1. and his 
Stock ſubltraCted,” his Eſtimation would have been 285 1. and the Gain divided by 
this Account, the Factor will have almoſt as much as the Firſt, and more than the 


ſecond Merchant. 
| I. I. 
As + .' 7460 1: + » 338 
=D! go FaQtor®s Stock. 
tock. Hors Eftimat! 
ef) : | 285 FaQtor's Eſtimation. 
F# .. 350 : 


Fator 375 HI.gain 400 . 883 A 


As 1125 . 250 53: 359 . 77; B (ca divided, 
375 +« 833 FaQtor) 
Proof of Fa The Proof of nothing here need be ſpoken to, except the finding of the Eſti- 
Gorſhip. mation ;, foraſmuch as all the other Operations of this Chapter depend on Proporti- 
ons, as the Rule of Three, Fellowſhip, &c. the Proof whereof hath been ſet forth 

at large where they have been handled. | 
1s particular of To prove the finding of the Eſtimation, add the Eſtimation to the whole Stock, 
finding the E- 'a5 well of the Factor, if any be, as of the Merchants ; and take the Part thereof 
fimation, which the Factor was to have, and it will agree with the Eſtimation found : But 
where the Factor had Stock, this Part taken ſhall include his Stock with his Eſti- 
mation, otherwiſe his bare Eſtimation only. | 

As in the firſt and laſt Examples of this Chapter. 


Firſt, Laſt. 
Stock goo l. Merchant. Stock 4001. Merchant. 
Eſtimation 450 FaQor. Stock go Factor. 
o Part) 1350 ( 4501. Eſtimation 110 FaQtor. 


4. Part J60o( 200 I. Stock and Eſtimation. 


——— 


CHAP. XIV. Falſhod or Poſition. 


Fallh6od & HE Comparative Elements of the third Sort of Derivatives done with, yet 
lon. remains for this Chapter the handling of the fourth Sort, (which have ſome 
peculiar Operation requilite to their Reſolution) called Falſhood or Poſition. . 
"Why ſocaled, =Falſhood is not ſo called, becauſe it teacheth any Deceit, but for that by falſe 
Poſitions, or erroneous Numbers taken to work with, the Truth is fopnd our. 
And thongh in ſome other of the foregoing Elements, the Numbers wrought with 
were not the true, yet were they in juſt Proportion to the True; but here they are 
taken at adventure; and if examining thereby the Queſtion, according to the 
Tenor thereof, your Poſition fall true, the Queſtion is anſwered : but becauſe ſome- 
rime falſe, it gave the Rule the Name of the Rule of falſe Poſition. . 
of two ſorts, This Rule of falſe Poſition, or Falſhood, is twofold, viz. Single and Double. 
Single Poſition « TE firſt is called Poſition Single, becauſe ſometimes at one working the Queſti- 
| on propounded may be reſolved, which happens when there is in the Propoſition 
How known, Tome partition of Numbers in Parts proportional, Mg 


Chap. XIV. Ealſhood or Poſition, Q_ 5 4957 
The Proceſs herein is thus, Imagine a Number at pleaſure, and proceed to What r9 be 

work therewith according to the Purport of the Queſtion, as if it were the true 

Number ; and what Proportion there is between the falſe Conclution, and the 

falſe Poſition, ſuch Proportion hath the given Number to the Number ſought : 

Therefore the Number found by Argumentation ſhall be the firſt Number of the 

Rule of Three, and the Hypothetical or ſuppoſed Number ſhall be ſer in the ſecond 

Place, and in the third Place ſhall be the given Number. - 
Example 1: A, B, and C, conſent together to buy a Ship for 2201. ſo that B Q. Of 4 Shi; 


: | = As 
mult pay twice ſo much as 4, and C four times ſo much as B :- How much njuſt = —_ 


each Man pay ? ; | 

Anſw. I ſuppoſe A paid 871. then muſt B pay 16]. and C four times fo much, Anſwer. 
which is 64 1. But all theſe Numbers added together make no more than 88 1. 
and there ſhould be 2201. yet by this Number ſuppoſed I proceed ro work, 
ſaying 
Fs If 88]: comeof $1: of what comes 220 1 ? 
Where in the Work is gained 20]. for 4; then muſt B pay 4071. and C 1601. all 
which added together, produce 220 1. the Number propounded. 


Jl. Poſition falſe. |. Concluſron true, 
As 3 | Re - 304z. 
Poſition 8 20. -# 
Double 16 88 )176o( 20 _ 160. C 
Quadruple 64 | 3s 220 Proof; 
88 7 | REL an i, 


—_— 


Example 2. A Mercer buyeth 30 Yards of Taffety, and 40 Yards of Sattiri for Q. of Taft 
5305s. but every Yard of Sattin coſt twice ſo much as a Yard of Taffety : what "4 S:ttin, the 
did a Yard of Taſtcty coſt ? Price. 

Anſw. Suppoſe a Yard of Taffety coſt 4 s. then muſt a Yard of Sattin coſt 8 s. Anſwer. 
at which Rates 30 Yards of Taffety will coſt 1205. and 40 Yards of Sattin 320 s. 
but 120 and 320 make 440, which, ſhould be but 330. I therefore ſay, As 
440 . 4 :: 330 . 3 « SoIs3s. gotten fora Yard of Taffety, and then the Yard 


vof Sattin ſhall coſt 6's: 


op Pofttion. $, Concluſion, 
If 449 come of 45s. of what comes 33d? facit 3 s. 
4 
Poſition 4 Doubled *8 440 )1320(3 s, doubled 6 s: 
Taffety 30 Sattin _49 Taffety 30 Sattin 40 


1 20 = 320 m_— 440 Proof 90 + 240 =p 3308s: 


If the Queſtion hath a Fraction or more therein, it is beſt, for more facility if the Queſtion 
in proceeding, to take ſuch a Number for the Poſition as may be equally parted by have Fraftions, 
the Parts expreſt in the Queſtion. | 

Example 1. A Captain ordered upon Service with a Party, being demanded how Q. Of a Cap- 
many Souldiers he had in his Party ? anſwered, that -, +, and + of them added tain and bls 
together, made 245 : how many Men had he? Party, how 

Anſw. 1 ſuppoſe 30, (a Number that will be equally parted by 2, 3; aq) 
and adding the + which is 15, with the + which is 10, and +4 which is 24, find — 
but 49, and it ſhould be 245 : Therefore tho haveerred in ſuppoling, yet1com- 
mit the Work to the Kule of Thyee, and obtain 150 the Number ſought. | 


Men, Poſition. Men. Concluſzon, 
If 49 come of 30: of what comes 245 ? facit 150. 
> + 75 

Poſition 30 49 7350(150 Souldiers, 50 
Half 15 F 
Third 10 T _ . 
4 Fifths 24 204; Fu 

Fx: 


6 L Example 
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Q, of Sheep leſt Example 2. A Man having 1000 Sheep ſold at one Time, + ſo many as he now 


when ſom gone. hath, and at another Time + ſo many ; and at another Time loſt + ſo many ; The 
Queſtion is, how many Sheep he hath yet remaining ? 

Anſwer. Anſw. Suppoſe he had 12 Sheep lett, the Half which is 6, added to + which 
is 4, and + which is 3, make with the 12 remaining but 25 inſtead of 1000; then 


by the Analogy is found 480 Sheep to be left. 
As 25 . 12 :: 1000 . gf0 . Sheepleft, 


Poſition 12 I 000 LL 249 . Sold. 
+ 8 ) ( 3 av ., 
: 2s \it2000f 480 | 
+ 3 L000 . Proof, 
25 Rs” 


ffs Number pro- When in the Queſtion ſome Number is propounded to be left or taken out of 

pounded may bz the Whole, then the Parts propoſed may be added together as Fractions, and 

leſt or takox out taken out of the whole Integer : Or the whole Numbers by Argumentation ſub= 

of the Whole. ſtrated out of the Poſition, and the reſt ſerve for the Analogy as before ; only in 
the former Way the Number ſo propoſed to be left or taken out of the Whole, 
ſhall be the ſecond nn - —_ . | H—— 

: ,, Example 1. A Man having ſpent 501. et 2 and + of his Eſtate remaining: 
ZAf _ what was his Eſtate at firſt ” ; ; , 
anfnct. Anſw. 10001. Forif I add + and 4+, they make 72, which taken from 2-2, the 
whole Subſtance, there remaineth =; which if it be 501. ſhall make the Whole 
1000 I. 

Or if I ſuppoſe 201. then 4is 15, and 4 is 4 3 which added are 19, and ſub- 
ſtrated from 20, the Po/ation leaves 1; And if x come of 20, then 1009 ſhall 


come of 50. 
- 5 I; | I I. | 
+ + 3 = 22 _ If ; be 50 what ſhall 1? Facit 1000 
oF "Daſs SG Of 1000 3. 750 
y 1 Rana y = ITY IT T | Ty 3 200 
Spent 50 
1000 Proof. 
Otherwiſe 
Poſition 20 l. L 
3. 15 As 1 . 20 3: - » 1000 
F + —— 
Total 19 1000 0. 


Remain I 
— 


Example 2. One having ſpent + and + of his Stock, had only 36 1. remaining ; 


Q of Stock, what was his Stock ? | 
nll) wv Anſw. 270 1. Here the Fractions added make +, which taken from the whole 
Anſwer. = 44, leaves +; 3 and this being equal to 36, makes the whole 2.70. 
Or by ſuppoſing 1.5, then - is 10, and + is 3, which make 13 3 that taken from 
I5 leaves 2: thereforeas 2 to 15, {© is 36 to 270. | 


L I. 
1+ += 3+ If 2 be 36 : what ſhall 1? facit 270 
=. F io 
IT” T5 = tr | EJE(2 Ts 
Os I5S/INy Left 36 
'270 Proof. 


 ———_—— 


Otherwiſe, 
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Otherwiſe. 
Poſition 15 l. 5 
E 10 AS 2 Is :: 36 . 279 
& 36 | ; 
5 3 a | 
' Total I = 
—_— 2 )540(270 I; 


Sometime. a Number in the Queſtion propounded abideth unalterable by the # < Nunbr 
Fractions given, and ſo may be ſubſtratted from the Sum given, and ſet by for a *? ad fl 
Time till Operation be made with the reſt, and then reſtored again. ol 
Example. A Graſfier ſaid of his Stock, If I had as many more Head of Cattel as C Of Cattel, | 
I have with the half, third and fourth Parts thereof, and 1 overplus, I ſhould #4: Number. 
have juſt 630: how many Cattel had he ? DEE 
Anſw. 1 ſet by the 1, and ſo remaineth 629; when I have found: therefore a Anſwer. 
Number, which being twice taken with the 4, +, and + Parts thereof make 629, 
I add the 1 thereto : As ſuppoſing 12, the Parts whereof accordingly taken, and 
added to the double thereof, make 37, by which is found 204 the Number deſired. 


Poſition 12 Poſition. 
Double 24 As 37 + 12' :1 629: . 204 Cattel. 
K. 6 pt yy 204. 
F 4 27 11548 206 & 7? 
37 2 R., 
27 1 added. 


630 Proof; 


Sometime two Numbers are demanded, and in the Work two Numbets are ta- 70 Nunbers; 
ken, yet the Reſolution by Single Poſition, becauſe one of the Numbers ſo taken 7 ngle Por 
proves true, and not ſuppoſitory only. ph — 

Example, What two Numbers are they, whoſe-= of the one is + of the other ? % 9 0 

Anſw. I take 12, a Number that hath ſuch Parts in it 3 + of 32 is 8: Then ſeeking _ 
what Number 8 is +} of, I ſuppoſe 20; but + of 20 is 15, and I ſhould have but 8: : 
Nevertheleſs the Analogy will hold ; If 15 come of the Poſition 20, then will 8 
come of 10+ the other Number deſired : So ſhall 12 and 10+ be the Numbers de- 


manded. 


3 of 12=8 As 15 , 20 :: 8. 104 Proof. 
Poſition 20 8 3 of 12 = 8 =4} of 105 
+ mo 15160 102 7 4 + SF 
———— — , 1 4 | 4 24 
---'< 8 


If there be no Partition in the Nunibers to make a Proportion, then muſt be pouble Poſs 
uſed the Rule of Double Poſition. tion, how 
In Double Poſition make a Suppoſition twice, proceeding therein according to the £1997. 
State of the Queſtion; and if either Number of them ſuppoſed happen to reſolve _ oY 
the Queſtion, the Work is done : But if not, obſerve the Errors, and whether ' 
they be greater or lefier than the Reſolution requireth, and mark the Errors ac< Errors to be 
cordingly with the Signs + or —. | marked. 
Then multiply contrarywiſe the one Poſ3ri0n by the other Error : And if the amutriplied 
Errors be both too great or both tao little, ſubſtra&t the one Produ& from the 9ſwiſe ints 
other, and the one Error from the other, and divide the Difference of the Pro- 7 Poſtions. 
' duds by the Difference of the Errors. | Errors like of 
But if the Errors be unlike, as the one +and the other —, add the Products, *"Hs, on the 
and divide the Sum thereof by the Sum of the Errors added together : For the 7" 9 4 
Proportion of the Errors, is the ſame with the Proportion of the Exceſles or De- 
feats of the Numbers ſuppoſed, to the Numbers ſought, | 


Examplt 
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Q. Ofthe Nur- Example 1. 4 and B diſcourſing of their Tenements ; A ſays to ?, If I had; 
4g Texe- of your Tenements I ſhould have double the Number you have : To whom B re- 


plies, If I had 2 of your Tenements I ſhould be equal with you : How many Te- 
nements had each of them ? 

Anſwer. For Anſwer, ſuppoſe Ahad 16, to which 2 added makes 18, which is double 
the- Number of 9 ; but having taken 2 from thence, it appeareth by this Suppoſli- 
tion B had 11 ; wherefore 2 taken from 16 and added to 11, make B 1 3, and leave 
A 14. But they ſhould be equa], therefore the Poſztion is erroneous, and the Fr- 
ror too much by 1. gh 

Again, ſuppoſe 4 had 29, to. which 2 being put, it's 22, and donble the Num- 
ber of 11 ; but from thence 2'being taken, B by this Suppoſition muſt have 1 3. 
Now take 2 from 20 and put to 13, it's 15 for B, and leaves 18 for 4, which is . 
| not equal ; therefore I have erred again by 3 too much. 
Then multiplying 16 the firſt Portion by 3 the ſecond Error, and likewiſe 29 
n the ſecond Portion by 1 the firſt Error, the Produtt 20 is taken from the Produ& 
Firors both + . 48, becauſe the Errors are both -, and the Remainer 28 is the Dividend ; and 
abating 1 the leſſer Error from 3the Greater, there is 2 for the Diviſor ; the Quo- 
_ tientof which Diviſion will be 14, the Number ſought for 4, and then by Conſe- } 
quence muſt B have 10: for 2 taken from 10, and added to 14, makes 16, which | 
is doubleto $; and 2 taken from 14, and put to 10, makes both 12 alike. 


Firſt. Second. 
Poſition 16 20 Polition. 
Proof. 
Error 1+ 3+ Error. 4 =_ 
20 49 I0—2== 8 Half, 
Products 48 — 20 = 28/14 A. I4+—2=12 
Errors 3 — 1= 2 Ao B. 10-2=12 Equal. 


Reſolution by If the Suppoſitions had been 12 and 10, ſuppoſing 12 for 4, then muſt B have 
other Peſirions, g ; and taking 2 from 9 to put to 12, makes A 14, which is double to 7 for B; 
where the Errors pv taking 2 from 12 toput to.B, makes B 11, and leaves but ro for 4, which is 
wrevoth +, an Error too little by 1. And ſuppoſing 10 for 4, then muſt B have $ ; and 
raking 2 from 8 to put to 10, makes 12 for 4, double to 6 for B ; but then taking 
2 from 10 to put to 8 makes B 10, and leaves A but 8, which is an Error too lit- 


tle by 2, for they ſhould be equal: And becauſe the Errors are both alike, the 


| 
Work is as before. 
Firſt. Second. 
Poſition 12 , , 10 Poſition. Produdts 24—10==14 = A. 
Error Th_ 2— Error. Errors 2— I= I1\10 8. 
10 24 


—o—————nm————__ 


Reſolution by o- But if 20 and 10 had been the Poſztions, then the Errors as before being found 


the m__ unlike, that is 3 + and 2 —, the Total of the Produtts muſt be the Dividend, 
war's + ard 2nd the Total of the Errors the Diviſor. 


FH / 
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| 
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FE | Firſt. © Second. 
Poſition 20 , ,10 Poſition. Produas 304-40==70 bas A. 
Error 3+ 2— Error. Errors 3+ 2= 5\10 B. 
30 40 


— 


Q. Of 3 Divts, Example 2. A, B, andC, were indebted to D, who hath forgotten their Par- 

what toty WO ticular Debts, but remembreth the Debt of 4 and ZB added together made 501. 
and C and B together owed 801. and the Debt of 4 and C together was 70 l. 

The Queſtion 1s, what each Man's particular Debt was ? 

- Anſw. Suppoſe 4 did owe 151. then muſt B owe 351. ( for both their Debts 

made 501.) Andif Bowe 351. thendid Cowe 45 I. ( becauſe both their Debts 


made 801.) But then the firſt Man's 15, and the third Man's 45, make together 
but 60 1. and they ſhould be 70 1. So is the Error 10 — 


Anſwer. 


Then 
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Then ſuppoſe Adid owe 26 }. it will follow that B owed 241. and C561. But 

now 56 and 26 ariſe to 821, and it ſhould be but 701. fo here is an Error of 

12 +. 
= multiplying croſſwiſe as before, the Products 260 and 180 added, the Er- 

rors being unlike, make 440 to be divided by 22 the Sum of the Errors. So is 201. 

found the Debt of 4, and conſequently ZB 301. and C 50 1. 


Firſt Poſition. A& B, Conſequence, B & C, Conſequence. A&C. 


Aris 4B 335=50 BÞB35+C45=8 Ai5--C45 =60 
True Debts 70 Error 10— 


Second Poſition. A & B, Conſequence, B&C. Conſequence, A&C. 
A26 +-B24=50 B24+C56=8 A26+C56=82 


True Debts 70 Error t 2-|- 
Firſt. Second. 
Poſition 15 We Poſition. Produts 260 -- 180 = 440 ( *; on 
Error 10—” *12Error. Errors 10-þ 12 = 22 
260 180 


Proof. 
Az20b-B30=50 B3opC50=8 AwECF5o=750 


Example 3. A Parcel of Linen Cloth, viz. Lockram and Canvas, was ſold to the Q. of Lockran 
Number of 30 Ells for 51 s. The Canvas was rated at 18d. the Ell, and the Loc- aid Camaz, 
kram at 2s. how many Ells of each ſort were there ? bow mach of 


each, 
Anſw. By ſuppoſing 10 Ells of Canvas, the Error will be 4 -- : And by ſuppo- anſycr. 
ſing 6 Ells, the Error will bes 4; the Produdts therefore of 6, the Poſition into 
4 and of 6, the Error into 10, taken one from the other, leave 36 the Dividend, 
and the Difference of the Errors 2 is the Diviſor : So is there found to be 18 Ells 


of Canvas, and by Conſequence 12 Ells of Lockram. 


| Firſt Poſition. 5. <& $, Second Poſition. &-& 
, Canvas 1oElls x 1:6 = 15 Canvas G6Ellsx1:6 = 9 
o = 


Lockram 20 Ells x 2: © = 40 Lockram 24 Ells x 2 : 


30 : 55 30 $7 
— Paiment 51 — Paimesnt 51 


Error 4 + Error 6+ 


Firſt. Second. 
Poſition 10 6 Poſition, 


Error 4 X 6-| Error. Produtle Co-— 28 —E(i 


—  — Errors 6 — —_ 
24 60 + 5 


xa ——C——LERT: —=©(@&«&@ omen 


Proof. & - & s. 
Canvas 18Ellsx1:6 = 27 
Lockram 12 Ells x2: © = 2 
30 Fl 


Example 4. A Carpenter was to build a Piece of Work in 30 Days, and by q,  , cx- 
Agreement was to receive for every Day he wrought 3s. but for every Day he pmer's Work 
did not work within that Time, he was to be amerced 2 5s. When the Work was and Play. 
done he received but 25 s. for his Work: The Queſtion is, how many Days he 
worked, and how many Days he plaid ? 

Anſw. By the Suppoſitions of 20 and 12, the Errors will be 15 + and 25 — 5 yg, 
the Products added make 680, and the Errors added 40: So by Diviſion is found 
he worked 17 Days and plaid the reſt. | 


6 M t Firſt 


M6 ALAS H606 UA 
Em 
- 
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Second Poſition. $, s. 
Wrought 12 Days x 3 = 36 
Played I8 Days Xx 2 = 36 

30 "0: - 30 00 

Received 25 — Received 25 
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Eirſt Poſition. tA s, 
Wrought 20 Days x 3 = 60 
Played 10 Days x 2 = 20 


— — - — 


Error 15 + Error 25 — 
Ent. Second. | 
Polition 20 X I2 Poſition. ProduQts 180 | $500 = 680 ( 
Error 15+" * 25—Error. Errors 15 + 25 = 40 
130 Foo 
Proof. s 


Working Days. 17 at 3s. a Day = _y 
playing Days 13 at 25s. a Day = 26. 
30 25 Received. 


Notes. Note 1. As in Single, ſo in Double Poſation, though the Number ſuppoſed be ne- 
1. Suppoſe NwM- yer fo falſe, Reſolution may be had thereby : Yet for more eaſe in the Work, 
p a þ 70 ſappoſe a Number likely or apt to be parted equally into ſo many Parts as are 
a neceſlary to the Reſolution of the Queſtion, 

2. Second Poſs» 2. Let the ſecond Poſztion always be Homogeneal to the firſt, that is, belong both 
:ion Homogental to one Man, one Thing, @'c. For though the Operator is at liberty to ſuppoſe for 
ro the frſk. which be willof the Poſitives ſought in the Queſtion ; yet if he ſuppoſe firſt for 
one, and then for another, the Reſolution will be confuſed. | 
3. Bot) Errors if 3, If both the Errors be og in Numbers, and yet their Signs unlike, half of 
equal & wilize both the Poſztipns, is the Sym defired, = 
”” wp ws Example. A Man having a certain Number of Apples, met three Maids who 
> 3 3 1, deſired ſome of his Apples ; whereupon he giveth .4-+of his Apples, and ſhe 
bow mary. * giveth him:three Apples again. To B he giveth + of his remaining Apples, and 
ſhe giveth him two Apples again. To C he giveth - of his remaining Apples, and 
the girych him one again; ſo had he-13 Apples left: how many Apples had: he 
at firſt * 
Anſw. 20: For + thereof is 5, and 3 returned again, leaves 18; of which 4 
is. 6, and 2 returned leaves him 14; of which 7s 2, and 1 returned leaves 13. 
And it-the Suppoſitions made for Reſolution be 16 and 24, the Errors will be 

15 — and 15 +: So 20 the half of 40 (which is the Total of 16 and 24) is the 
Number ſought. : 

4. Double Poſs 4. Allthe Propoſitions reſolved by Single Poſition, will be reſolved by Double 
tion moſt uſeſul. and ſeveral by other of the Comparative Elements, foregoing. 


Arſwer. 


Example by Specificks of the fourth Sort, as well .as Poſition. 
Q. Of filling a 


Ciſtern, the 
Tint. 


At Bronze is a Statue in form of a Lion ſtanding upon a Fountain, with this 
Epigram ; If I let the Water paſs out of my, rjght Eye, 1, can fill the Ciſtern 
( holding 732 Gallons) in 2 Days: If I letit x 1s qut of, my.left Eye, I can fill it 
in three Days: If it paſs out. of. my Feet, the Ciſtern will be filled in 4 Days: But 
if it paſs out of my Mouth, I:can fill the Ciſtern in 6 Hours : In what time then 
ſhall I fill it, if I pour forth Water by all the Paſſages at once ? 


Anſwer, Ayſm. 1n,4 Hours and 44 Minutes. fere.- For in- that time: cometh out of his 
| Mouth 576 Gallons, out of his.right Eye,72, out ofi his Left-49; and out of his 
| : . Hours, . Gals. 

6y Poſition. Right Eye: 48): Gallon. Hows, 45% 
r. Poſition 3 Hours, Thanavg Les T2 ig. p+ 

hd Mouth *5S, | 366 

732 — 46573 = 2664 4657 


2. Poſition 
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Hours. Gallons. 
Right Eye 48 Gallons, Hours. GI 
Left Eye 72 _ \ _ 
2. Poſition 4 Hours. Then as Feet 7 bor - 90 5 rs 
Error 111-5 — Mouth 6 ( 488 
732 — 620% = 1115 620-; 
2663. — 1114 = 15557 ; 
4 3 | [2684 
2 x 26 === au 
HON. 333 732 X 24 7596 445 Hours. 
ao L535 X 24 fIE= 37x 
106775 — 3357 — 732 
By Ratio's after the manner of Specificks : Thus, By Specificks, 
1990656 
"Right Eye. Left Eye. Feet. Mouth. 
48 RX 72 X 96 X 6 === 1990656 | 
DRE 38s : : _ 0Y _ Go Hours. 
41472 + 27648 + 20736 + 331776 == 421632 


Example by Poſition 4nd Equation of Paiment. 


A: is indebted to B 8001. to be paid at 4 Months; 1 Month being paſt, he Q. of « Debt 
yeth 2001. and 15. Month after the firſt Month: he payeth 3001. more; when paid, pot before 
ſhall the other 300 1. be paid ? = when the 
Anſw. 5 Months after the laſt Paiment, that is, 3* Months after the end of the anſwer. 
4 Months. | 


' " | 
Debt 800 multiplied by. the Time of Paiment 800 x 4 3200 By Poſition, 


Paid 200 multiplied by the Time of Paiment 200 x 1 = 200 
Reſt 600 multiplied by the Time of Paiment 600 x 2+ = 1500 
Paid 300 more, ſo remaineth yet 3oo, which 


ſuppoſe A kept. 2 Months C 3Z00 XN 2 = as 


2300 
Suppoſe A kept the 3001. 4 Months ; Error go0— 
Then inſtead of the 600 above, muſt be 
1200 added to 1500 and 200, which == | 2900 


| Error 300— 
g00 — ZOO —= 600 : 


2 OOO 
== — 600 = 3000 =; Months after 25 Months. 


By Equation of Paiment thus. &y Equation 
, f Paiment; 
Debt 800 in 4 Months. 4 Months. 
+ F200 Xx 1 = 200 | 
Paid 300 x, 2+ = 2 2208 Time equated. 
. ge —_—_ ' Paid 500 . 
Reſt 300 5 2-:- Difference. 
AS-300 . 27 :: 500. 37 
2... 
I 000 
5O 


300 jro5 3. Months after 4 Months. 


Endleſs were the Queſtions that might be propounded for Reſolution by Poſs- Other Queſtions 


tion 3 and ſeveral Authors are found ſtored with much variety of ſuch Propoſiti- <oſen out of 6- 
ons, ther Books. 
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ons, beſides thoſe already anſwered, ſome of the choice Ones here ſelected may 
ſerve inſtead of the relt. 
7. Oſthe Trzvel Example 1. There are two Towns diſtant one from the other 200 Miles, from 
of two Pojts., whence two Poſts that depart upon one Day from the one Town unto the other 
and one goeth two Miles a Day more than the other, they meet in five Days: 
how many Miles doth each Poſt travel in a Day ? | | ; 
Anſwer, Anſw, The one went 19, and the other 21 Miles in a Day; which in 5 Days 
made the One to have gone 95, and the Other 105, and together 200 Miles. 
2. Of 3 Sizes Example 2. A Goldſinith hath three Silver Cups with a Cover of 18 Ounces, 
Cups, with « and the ſecond Cup weigheth half as much as the Firſt and third Cups. If the 
Corer. Cover be put ro the firſt Cup, it weighs as much as all the three Cups; and if 
joined to the Second, it will weigh as much as the ſecond Cup twice, and: the 
third Cup once : Burt if put to the third Cup, it weigheth twice as much as the 
firſt and ſecond Cups : what then was the Weight of each Cup ? 

Anſw. The firſt Cup weighed 6 3, the Second 8 Z, and the Third 10 2, that 
is together 24 3 : And ſo much isthe Cover and firſt Cup 18 + 6. The Cover 
and ſecond Cup is 26, that is 18 4- 8, which is equal to the third Cup, and doy- 
ble the Second 10 +8 4-8. And the Cover and third Cup is 28 the double of 
14, the Weight of the firſt and ſecond Cups. : | 
2. Of Crows Example 3, Two Partners had in Accompt between them 400 French Crowns, 
cauzht up in a Whereof one ſhould have 230, and the other 170: But in parting them they fell 
Difference. Afoat Variance, that he had moſt that could catch moſt. Yet afterward being re- 

conciled, they agreed that he that had moſt ſhould lay down + of them he had, and 

he that had leaſt ſhould lay down 5, and the Sum of both ſhould be equally divided 
between them, and ſo ſhould each Man have his due : The Queſtion is, how many 
of the Crowns each Man caught up ? 
Anſw. One caught up 280, and the other 120 : for 5 of 280 is 140, and there 
 remaineth 140 3 jand + of 120 is 4o, and there remaineth 80 this 40 and that 

140 added are 180, the Half whereof is go for each ; and this added to the Re- 

_ makes for one 230, that is go 140, and for the other 170, that is 

oo + 80. : | | 
4. Of Morey and Example 4. A Merchant buying Cloth, findeth if he take 12 Cloths, he ſhall 
Cloth, how Want 42 1. to pay for them ; but if he take 9 Cloths, then he hath 84 1. roo much: 


Anſwer. 


Anſwer. 


much, How much Money had he, how much did a Cloth coſt, and how many Cloths 
bought he ? 
Anſwer. Anſw. Ye had 462 1. which will pay for 11 Cloths at 421. a Cloth. 


Example 5. A, B, and C, buy a Ship for 2001. If A have + of what B pays, 

| Sora þ-29 Be then 4. pk pay for the Ship alone: And if Z have + of C, or C have + of F; 
then they reſpectively can pay for the Ship : what Monies had each of them ? 

Anſw, A had 1201. which lacking 80 }. of 200 1. B muſt be double to 80, that 

is 1601. this wanting 40 I. of 2001. C muſt have 4 times 40, that is 1601, as 
B had. And then 160 Il. and 40 1. which is + of 4, will make up 2001. alſo. 

6. Of Hiero's Example 6. Hiero King of Syracuſe in Sicily, had cauſed to be made a Crown of 

4 Gold to be offered for his good Succeſs in Wars ; in making whereof his Gold- 

ſmith fraudulently took out a Portion of the Gold, and = in Silver for it, yet 

ſo that there was nothing thereof to be ſeen or abated of the full Weight. The 

King ſuſpedting the Fraud, propounds the Doubt to Archimedes ; viz. How he 

might diſcover the Fraud without breaking the Crown. Archimedes not knowing 

preſently how to anſwer the King's Deſire ; a while after as he chanced to enter 

into a Bath, he obſerved, as his Body entred into the Bathing-Veſlzl, the Water 

ran over ; and thereupon apprehending a Reaſon of Solution to'the King's Que- 

ſtion, as the Story reports, was ſo rejoiced, that forgetting he was naked, ran 

Home, crying, tuprxs, terxg, I bave found, I bave found - And cauſed two maſ- 

ſy Pieces, one of Gold and the other of Silver, to be prepared, of the ſame Weight 

with the Crown ; and conſidering that Gold being heavier, and more compatt by 

Nature than Silver, and ſo occupying leſs room, if it were put into a Veſſel brim 

fall of Water, would cauſe leſs Water to run over than a Maſs of the ſame 

Weight of Silver would do: Whereupon trying both, he noted the Quantities of 

Water at each Time ſo run over, and learned thereby what Proportion in Quan- 

tity is between Gold and Silver of equal Weight. And then putting the Crown 

into the Veſlel brim full of Water, (as before) marked how much Water run 


over then z and comparing it with the Water that ran over when the Gold was 
put 


Anſwer. 


We RO. WR 0” 


Chap.XV. Proportions doubled. 505 
put in, noted how much it did exceedthat; and likewiſe comparing it to the Wa- 

ter that ran over when the Silver was put in, marked how much it was leſ than 

that ; and by theſe Proportions found our the juſt Quantity of Gold that was ta- 

ken out of the Crown, and how much Silver was pur in inſtead thereof. 

Vitruvius who writeth the Hiſtory, doth not declare the Particulars: But ſup- 
poſe the Crown to weigh 8 ib, and fo the other Maſſes, and imagine when the 
Gold was put in, there ran over 2 tb of Water ; and when the Silver was put in, 
there ran over 3+ tb; and when the Crown was put in, there ran over but 2 th. 
Now ſuppoſing there was 2 tb of Silver in the Crown, then muſt there be 6 th of 
Gold : And accordingly by the Rule of Three, 


ith Gold t6 Water. th Gold tb Water. 
As 8 3 434 @ 1+ 


6 
I2 ( ry 

I6 Sikver. tb Water. thSilver. t Water. 

As 8 3+ $706 E 4 
2. 24 Wn 
2 2+ When the Crown was put in: 
Fo > : Error 
8)7 (3 EF 


. Suppoſing again the Silver 1 tb, then muſt the Gold be 7 tb; and the Proper 
tions by the Rule of Three, thus : 


tb Gold. th Water, th Gold. th Water: 
As $8 $ 38 I» 14 


7 
8) 14(14 
tb Silver. tb Water. i Silver, t6 Water: 


As 8 X43 
7) 3 Gs 22; Sum. | 
2% when the Crown was put in. 
| "+ Error — 
z Products OT | 
zxS=+ Produits 3 +4 =+4 rp 
s Errors - + + = "I £5. ; (1+t SUver. 
LY TY 
"Wn 


I 
LY So had the Crown, F 1- t6silver By the Suppoſitions 
— if8tb in all 62 1b Gold F aboveſaid: 


Yet Archimedes needed not to have the Maſſes of equal Weight with the Crownz +4 
for by other GI of the ſame Metal, though of unequal Weight, the So- | 
lution niay be had, as Record hath well obſerved. | . 

The Proof of all the Works wrought by Poſ7tion,is when the Number deſired Proof of Poſi- 
is found, to add, ſubſtra&, multiply, or divide thereby according to the tenor ©92 of votb 
of the Queſtion: and if in Conclulion there be Agreement in all things with the 
Dats in the Propoſition, the Work is right 3 as by the Proof of ſeveral of the 
Works before in this Chapter is fully approved, 


—_—— — 
> 
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| this ſecond Part of the fourth Book hath ſpoken of plain Disjun@ Fig! Fr-- 
Proportions ;, now therefore a little is to be ſeen of Figural, which are ſo na- 979%: 
med, becauſe the Proportion between _ Numbers given and required, lies m 

6 perly 
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perly between them as they are, or are to be Figurate, or to the Reſolution make 
uſe of Figural Numbers: So as being Figurate to the Square Quantity, they are 
called Doubled Proportions ; if cubed, Tripled Proportions, &c. 

Doubled Pros Doubled Preportions ;, are not here to be ſtrialy taken only for the Proportions 

portions how ta- about Squares, but take in among them other Plain or Superficial Figures, as 

hen, Circles, Triangles, @c. and conſider as well the Proportions between the Parts of 
ſuch Figures one to another, as the Proportions between the Data and Quaſita in 

: Propoſitions concerning them. 

_— E "7 __ The principal Parts of a Circle, wherein an Analogy is requiſite, are three; 

ys alegih there- The Diameter, the Circumference (called alſo Peripherie and Perimeter ) and the 

of, Area: And becauſe the Produt of half the Circumference into half the Dia- 
meter is the Area, accompting the Diameter to the Circumference, according 
to the aforementioned Archimedes, or Oughtred from Ludolph van Ceulen, menti- 
oned before alſo in Figural Numbers, Chap. 2. ; 


The Analogies are- 
AS %, to 22. 
or 1, to 3,1416 
” AS I 44 £0 It -- 
or 1, to 0,7854 
As 88, to 7. 
or 1, to 0,0795775 


6 So 1s the Diameter. to the Circumference. 


©50 is the Square of the Diameter to the Area. 


©50 is the Square of the Circumference to the Area. 
Propoſitions. 


Q. Of t:*C- A Circle whoſe Diameter is 21 : What ſhall be the Circumference, and what 
eunferance and the Area by Archimedes ? 


Arca. = s 
nl Anſw. 66 Circumference, and 3467 Area 


As 7. 22 :: 21 . 66 Circumference. 
AS 14 . 11 :: 441 (Q,21) . 346+ area. 


Q 0f the Di-- A Circle whoſe Circumference is 66: what ſhall be the Diameter, and what the 

meter & Area» Area by Archimedes ? | 

anfwed ; Anſw. 21 Diameter, and 3465 Area. 

g ES, 7 3: 0 - A23t Diameter. 
As 88. 7 :: 4356 (Q.66). 346+ Area. 


Q. of the Dia- A Circle whoſe Area is 3464 : what ſhall be the Diameter, and what the Cir- 
meter and Cir- qmference by Archimedes ? 


cumſerence. Anſw. 21 Diameter, and 66 Circumference. 
An(wer., 


As 11 . 14 5: 3465 . 4a4t Q,21) , Diameter. 
As 7 . 88 :: 346: . 4356 (Q,66). Circumference. 


Triansles, they T onching Triangles, their principal Parts are their Sides, Angles and Areas ; 
Sides and 4n- but (that Geometry be not too far intruded upon, to which properly theſe Spe- 


gles, KC. culations belong) it will be enough to ſay ſomething here of the Sides and Angles 


of Right-angled Triangles only. 
of 4 Right The Dotrine of Triangles acquaints us, that in all plain Right-angled Triangles, 


Angle. the Square of the Side that ſubtendeth the Right-angle, is equal to the two Squares 


of both the other Sides. Wherefore in ſuch Propoſitions, where the Data and 
Number ſought repreſent the three Sides of ſuch a Triangle, the Reſolution of 
either in queſtion is accordingly to be found. 
. Of the length Example 1. The Walls of a City 21 Feet high, which hath a Ditch at the bot- 
of Scaling Lad- tom 28 Feet broad, are to be ſcaled ; and the ſcaling Ladders are commanded to 


ders. be made a Foot longer than will reach from the outermoſt Brink of the Ditch, to 
the Top of the Wall : how long muſt the Ladders be ? 
Anfack Anſw. 36 Feet long: For the Squares of 21 and 28, which are 441, and 784 


added, make 1225, whoſe Square Root is 35 the length, that will reach from the 
Brink of the Ditch to the Top of the Wall; to which .: Foot added, becauſe the 
Ladders were to be ſo much longer, makes the whole length of the Ladder 36 
Feet. 

Height 


on ER ie Th 


taining the Right Angle: If it were inquired tbw many Acres of Ground there 
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Mt _ GE 
4 <2 21 X 2I = 441 { —3225 
EN 23 x 28 = 43 : 5(35 
_ £ pe nl 
4 %s 4) Z2Y 1 added. 
Z [31 IF os Length of the Ladders 36 
A —Dz 
= 2 
þ ov) 
_ 28 

Breadth of the Ditch. 


Example 2. There are two Towns, as ſuppoſe Chicheſter and York, which lie Q. of the Di- 
South and North, diſtant one from the other 225 Miles; a third Town, as Ex- ſtance of two 
eter lying plain Weſt from Chicheſter, is diſtant from York 255 Miles : how far is ©** 
Chicheſter diſtant from Exeter in a right Line ? | 

Anſw. 120 Miles: For here the number ſought being not repreſented by the a,gue;. 
Hypotenuſal Line, but by one of the Sides, containing the Right Angle ; the Square 
of the other Side containing the ſame Angle, is to be taken from the Square of the 
ſubtending Side, that is, 50625, the Square of 225 from 65025 the Square of 
255; #foisthe Remain 14400, the Square of 120. 


Exeter. 
Fs 255 X 255 = 65025 
, "OE 225 X 225 = $0625 = 
t 14400( o Miles. 
X44 
Chicheſter. York. 
225 


The Area of ſuch Triangles being always half the Produd of the 2 Sides, con- Q. of the Are 
4 42Y1an- 

were in the Triangle laſt mentioned, conſidering that one Engliſh Mile contains ©” 

5280 Feet or 320 Perches, and one Acre 160 Square Perches, the Sides 120 and 

225 multiplied by 320, and the Produat one into another, and the Half divided 


by 160, make ſuch a Triangle to contain 8640000 Acres of Land. Anfiver. 
Sides of the Triangle 120 225 Miles. 
Perches in an Engliſh Mile _ 320 320 
: 2400 4500 
goor ProduR. 
Perches in the Sides 38400 x 72000 = 2764800000 
OD Half 1 382400000 
X26 ET 
EEE (8640000 Acres. 
X60 


Sometime it is needful to turn a Circle into a ReQangle-Triangle, which is To tur the Tri- 
commonly performed thus ; Make the Perpendicular of the Triangle equal to the 4*#'* into a Cir- 
Semidiameter of the Circle, and the Ground or Baſe-Line of the Triangle equal ** 
to the Peripherie of the Circle. 

_ Example. If a Circle have the Diameter 7, and Peripherie 22 : what ſhall the Exanple. 
Sides of a ReQtangle-Triangle be, that is equal in Area to the Circle, according 
to Archimedes ? 
Anſw. The Perpendicular 345 and the Baſe 22. Anſwer: 


2.3. 
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" 22 
T _37 

ED go noone 66 

3 6 Cos. OY 

x 22 77 


Area of 385 the Circle. Area of 38+ the Triangle. 


Cuadrangles, Ouadrangles, whether exa& Squares, or other ReQtangle Figures, (ſo far as 

what conſidered concerns Arithmetick) have conſidered, their Sides, their Area's, Values, and A}. 

n them, teration of their Forms : But becauſe all theſe, more or leſs, have been touched 
before, as among Figural Numbers in the ſecond Part of the ſecond Book, or in 
the Indiref Rule of Three, or Sperificks, in this ſecond Part of the fourth Book, 
they muſt be more ſparingly remembred now. 


«Pan bog Touching the Sides and Area's of Quadrangles. 


and Area's, 
Square. Of the Square. 


Side | 
Cand the Queſita = 


Area. 
Side. 


For the Area, To reſolve the Firſt, ſquare the Side, and the Produdt is the Area. ; 

For the Side. To reſolve the Second, extraG the Square Root of the Area, as before in Fi- 
gural Numbers. | EL | "IR 

If another De- But if the Propoſition require the Number ſought in another Denomination to 

nomination be that given 3 Then if the Denomination be greater than that given, dividethe Num- 

ſought, ber found by ſo many of the Leſſer, asare cantained in one of the Greater. And 
if the Denomination required be leſſor than that given, multiply the Number gi- 
ven or found accordingly. 

> qa Example 1. A Field is 36 Rods Square every way : how many Acres doth that 
Field contain ? 


Anſiver. Anſw: 8 Actes: Here, becauſe Acre is an higher Denomination than Rod, 
after 36 the Side is multiplied into it ſelf, the Produd 1296 being the Area in 
Rods, is divided by 160 the Rods in an Acre, and the Quotient-is 8:5; as above. 


Side 36 x 36 = 1296 
Perches in an Acre 160 


If the Data be hed 
Area 


(8: Acres. 


Ex, Iſtie7ards But if the Propoſition had demanded, how nizny Yards or Feet, @'c. there had 

or Feet thirtin been, then theſe Denominations being leſſer than Rods, either 36 muſt be multi- 

ve ſought. plied by 5+for Yards, and by 16+for Feet, and the Produdts ſquared ; or 1296 

Anſiver. muſt be multiplied by 3o+ for Yards, and by 272+ for Feet, becauſe ſo many 
make a Square Rod. 


36 1296 36 1296 

7 X 5x = 304 16% x 16% = 272% 
180 38880 216 2592 
_18 324 36 90724 
t98 x 198 = 39204 Yards. pe _ 


$94 XxX 594 = 352836 Feet, 


Q. Of the Rods Example 2. A Square Field containeth 39204 Yards : how many Rods doth one 

inone Side, Side contain ? | | 

Anſwer. Anſw. 36 Rods: For Rod being an higher Denomination than Yard, 198 the 
Square Root of 39204 extradted, is divided by 5+, or 5,5 the Yards in one R 
and the Quotient is 36 Rods as before. 


39204 
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39204(29 8,04 36 Rods. 
o SY 

Gnomon 261 $3Y 

Gnomon 3104 


But if the Propoſition had been to know how many Rods or Yards in the Side gx. F the Rady 
of a Field that is 8;'- Acres: Then, becauſe Rods and Yards arg leſſer Denomiga- or Zard; of the. 


tions, 8-:; is multiplied by 160 for Rods, and 4840 for Yards, becauſe ſo many Sidebe Jquehr, 
arein 1 Acre, and the Root of each ſhall be the Side in thoſe Denominations, — _ 
160 4840 | 
Un ——— 
1230 $3720 
—L —_ 
1296 \ 36 Rods. 39204 198 Yards, 
Of Oblongs, Qblongy, 
Such ReQangle Figures as have their oppoſite Sides parallel, 
Both Sides Area, 
If the Data beg __ eand the Quite 
Area and Side Other Side, 
In the firſt Caſe multiply the Sides together. | For the Area. 


But if the Propoſition require the Number ſought in another Denomination to If another Dengs 
that given: then, as before in Squares, divide or multiply accordingly by ſa many nizarian be 
of the Leſſer as are contained in one Greater. hy ſought. 
Example 1. A Board is 1,17 Feet broad, and 16,32 Feet long : how many ſquare & Of phe Fig 
Feet doth it contain ? | 4 Beard, 


Anſw. Almoſt 19,1 Feet, as the Produdt of 16,32 by 1,17 makes appear, Anſwer, 


16,32 Length. 
1,17 Breadth, 
114 24 
1632 
1632 


Area 19 0944 Square Feet. 


Example 2. A tiled Roof hath the Breadth 16; Feet, and the Length 47 Feet ; Q0f the Squand 

how many Squares of Tiling doth the whole Roof contain ? Y hy Mn 6 
| Anſw. 15,275 Squares, or 15-4: Here the Length 47 being doubled (for both Antwer: 

Sides) is 943 which multiplied by 16-4, OT 16,25, the Produdt 1527,5 is divided 

by 100 ( or 1c x10) the Feet ina Square, 


16,25 Breadth. 
94 Double length. 


— 1527 596 
65 CO — '—f 15.275 Squar 
1462 5 "OG ( "9 wg 


I527,50 Feet. 


Example 3. A Pavement broad 17,35 Feet, and lons : how many | Q. Of. the Yardy 
Yards doth it contain ? wes : 8 30.9 * how wlany Square js 6 Pavin, 


Anſw. A ſmall matter above 58,797 Yards : For the Produtt of the Length in- arfvec. 


| tothe Breadth 529,175 divided by 9, (or 3 x 3 ) the ſquare Foet ig 1 Yar glve 


$8,797, and 2 is left remaining oa the Diviſion. 


6 Q 17333 


I” Ween Weeenr earn. ear nn wy I 


_ 


Iſs BEERS ond WS nn I D05 EADe Poe eons. Nag 


=_—_ Es need i re nr re pemanae—e HIM ———— pe oygrnoy —_ 
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17,35 Breadth. 
30,5 Length. 


77 86(2 
867 5 529,775 | 
520 5O WE” 6 58,797 Yards. 


529,175 Feet. 


3.2 + © z +» & 


If the Dew9nd But if in any of theſe Examples, the Demand had been to know the Inches, 
were ſor Th. then foraſmuch as Inches are of leſſer Denomination than the Feet given in the Pro- 
poſition, the Feet found ſhould have been multiplied by the Inches in 1 ſquare Foot, 
thatis (12% 120r) 144, Orthe Sides given multiplied by 12, and then multi- 
plied one into the other, would have produced the ſame Effect. 


For the Side In the ſecond Caſe, when the Area and Side Is given, to find the other Side, di- 
unbrown, vide the Area by the given Side. But oftentimes the Area 1s given impliculy, 
and to be underſtood in the Denomination demanded, 


Q. Of Lengthto Example 1. A Board 1s 6 Inches broad : how much Length thereof ſhall make 

make +; Foot of a ſquare Foot. © x03 $05 

cnbgdl Anſw. 24 Inches, or two Feet : For either 144 the Inches in 1 ſquare Foot di- 
vided by 6, or 1 Foot by + in Fractions, effe&teth the Deſire; and the Analogy 
inall ſuch Queſtions is reciprocal, and reſolved by the Indired Rule of Three, as in 


Plain Proportions before. 


Breadth, Length, © Breadth, Length. 
As I2 R I :» 24 


'Y WP L — fd | | | 
Ef) 2 6) 144 (24 aches. Fae? 
oy” ' Oras 1 Breadth . 1 Length::' + Breadth ;-2 Length, - © 5 


3s VY lo os: 4 b I (= Feet 
Te 2 T % 2 


Q of Lights Example2.” ARoof 16--Fett broad : how much Length thereof ſhall make a 
mabe a Square Square ? :, 


of Tiling, 
(hr Anſw. 6-2- Feet? | 
' Breadth. Length, Breadth. Length. 
= - WO © a. - + 
 "HSIENE PR | 
65 N | | 
=)-=( _ Go Feet. 
4 I 65 
6B: 854003 Tos BY: 


Of Lengrh to | "Example T7. A Pavemeat 16 Feet broad ; how much Lepgth thereof hall aigke : 


mate a Tard'vf-a Square Yard ? | | 
Pavenen.” * nſw.” 5 of a Yard. FO OE 


Anſwer, _ 7 e461 ef ines | 
Breadth, Length. Breadth. Length. 
AS 3 . $33 16; * = 


9 ES : 
TRE + 97 
TIRE jo 2” 3 }2(< Yard. 
; Among like Plains in a Duplicate Ratio, that is, as the Squares of their Homo- 
* ug _ logal Sides : If 3 Numbers be given, in which as the Square of the Firſt is to the 
«:+ \, -+ +, ,, Square of the Second, fo the Third to a Number ſought... Then as the firt:Square 
*- 3 tothe third Number; fois the ſecond Square to the Number ſought. 11, + :+ | 


Q. Ofthe Num. Example 1.  I'mo like; Reftangled Areg*s or Plains, the Greater in Length-49 


ber of paring | Feet, the Leller 24, each, paved with paving Tiles, the Greater hath 1 208Tites: 
Tiles, how many hath the Leſſer ? x ge 


_— Anſw. 432: Becauſe 1600, the Square of 40 to 576 the Square of 24, is as 
1200 to 4.32, that I1Sas 25 to 9, | 


AS 


7 od 


— 
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(2.49) >: (Q. 24. ; 
As .1600 ., 1200 ;; 576 . 432 Tiles. 
_ Oo I2 
Eo I152 
Fg " 
16)6912(432 


| I 
Example 2. How many Acres of Wood-land, meaſured with a Perch of 18 Q. of > 
Feet, - ar there in 73 Acres 0 Lang meaſured with a Perch of 16-. Feet ? __ Mts 


Anſw. 61,34, and ſomewhat over : For 18 and 167 reduced to their leaſt Auſwer, 


Terms,” are aS12t0 11 : ey gia I kw 
| hl 
(Q 12) (Q11) 
AS 144 « 73.35 121, + 61,34 Acres. 
I 8 
- 36 45 
a x99 8\4 
"8833 88 23,9 o( 51,34 
— 
144 
X44 
X44 


| Concerning the Values of Quadrangtes i in exchange or otherwiſe, the Analogy For the Vaub 
lies between the two Arews, Direct if the Price be the ſecond Number, but Reci- 
mou if the Quantity. 

"Example 1. A Merchant hath '7 Yards of Cloth of 14 Yard brad, and would Q. of Clotbof* 
exchange for aorher Piece of # Broad : how any Yards of this ought he tpn” qpgprt od 
have for the other ? angfher. 

Anfw. 662 Yards: For the” 40 multiplied by 14 12 » being the Content of t Pieces, Anſwer. 
ſhall be divided: by 2, as in the Indiret: Rule of Three. | | 


4 | (49%17) : | 
In =”, "$0 © 6:3 66+ Yards. 


000 


Example 2. How many Rods of Rs 4 Rods broad, ſhall I have for a Piece of Q. -of 4 Piet of 


Land that is 3 Rods broad and 12 Rods long?. _. + Land for ang- 
ifs. 9 Rods in length. | | _ - 
| (3x12) | 


As 36 + "= 4 + 9 Rods. 


" Example. 3. A Gentleman beſpeaks a Piece of Wainſcot of 36 Feet 3 Iiches | Of the Price 
long, and 8 Feet i: Inches broad ; and agreeth to pay for it by the Yard {quare, at of a Piece of- 
108, _ Sin Þ Roe doth this Piece of Work come to? Wanret 


Anſw. =: bot or ;: For the Length multiplied into the Breadth, Is 302-4. "OY 
ſquare Feet : And 2 ſquare _ making 1 ſquare Yard, the Analogy i Is; AS9to 
I d.- 
10s. fois 302. ity to 16 : 4 932 _ reducing the ſquare Feet injo {quars 
$, 
Yards, it is, As 1...10 :: 33:2» =. hy Fa 


- . : 
*% ; : ; F , y . 2 « . 1 
. . 


lag 
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Length. Breadth. $. | +4 
36} x 8+ —_ As 9.10 :: *5f . 16: 15 2 57 
> þ % _ 

(6 


: oo 

9 \30250/ 302500/ 

ON J 12 ( (33 _Ao 
Or 4 Ts (3% Yards. 


I. 16:152< 


[ Io 
EN Gabhl . " 
108 AS it. 10 5: 336% . 16 2 I 5245. 


Q Of « Piccr of Example Fg If a Foot Square of Heben Wood be worth 7 s. 3d. what will that 
Heben Wed, Piece be worth that is 9% Feet long, and 4+ Feet broad, but of equal Thickneſs 
the Price. with theother ? 


Auſuer. Anſw. 141. 18s. 55d. For 97 the Length, muſtiphed into 4+ the Breadth, 
produce 41+ ſquare Feet ; the Relt is reſolved by the Rule of Three Dire®, 
Length. Breadth. Sq. Foot. 5. Sq.Feet. Il. s. 4 
97 X 45- 3 »- FF 2 "0 « 241 18: 5+ 
te =D? IN 
_ xr 
Ti & . Zz 32(1 . (r 
—_ CL 2==x3(2 24 
24 2 4 d) 3 
| L. 14:18:54 


Concerning the About the Alteration of the Forms of Quadrangles, beſides what may be under. 
Fon Qui- ſtood in ſome of the Premiſſes, more may be ſeen in ſome Military Propoſitions, 
 v-* . * wherein ſome of the other Propoſitions are alſo mixed. | 
Military Progo- Military Propoſitions principally concern the Forming of Battels. | 
_ how Battels are conſidered in reſpe&t to the Number of Men, or Form of the 
cofidered. = Ground. hs : CS The | 
Square Batt! Square Battel of Men, is that which hath-an equal Number of Men in Rank 
of Azen. and File, or (as _ _— _ —_ Ve 
» vare Battel of Ground, is that which hath the Rank as long as the File, thou 
Squore Battlef | Omer in Rank be more than in File. eee : - 
Of the firſt ſar [In reſpe& of Men, there is a fourfold Variety, viz. a Square Battel, a Dou- 


Sorts. . ble Batrel, a Battel of the Grand Front, which is called a Quadruple Battel, 
and a Battel of any Proportion of the Namber in Rank to the Number in 
File. 


r. Square Battel * 1. For a Square Battel of Men, extra&t the Square Root out of the whole 

of Men. Number of Men, the ſame ſhall be the Number ot Souldiers to be ſet in Rank, 
and likewiſe in File. | 

Q. Of two Bri- Example 1, A Captain-General hath under his Command two Brigades, one 

eades, bow many of Poles conſiſting of 7225, and the other of Switzers conſiſting of 6084 Men ; 

the Front, &. nd upon occaſion of Service would form-each of them into Square Battalia ; and 
again, all of them into one- Square Battel : how many Men ſhall be in the Front, 
and accordingly in the Flank of every of them ? "22 hs __ 


EO Anſw. Of the Poles 85, of the Switzers 78. And in Square Battel of the To- 


tal 115 3 and there will be 84 Men ſpare. 
W $4 7.50! 2x | r2'84 
722585 6984( 7 | 7225 x3309 Il5 
80 2: - Ws 13309 21 
25 64 ©: * ts 5 Il25. 


Example 2. An Army marching in a narrow Paſſage, were 20 in Rank, and 


heck fon 3% 1620 in File; and when they come to pitch the Field, they would embody into a 
i» Ren aut ſquare Form : how many muſt there be in Rank and File ? 
File, | Anſw. 
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Anſw. 180: For multiplying 1520 by 20, the whole Number of the Men is AnGver- 
found to be 32400 3. which is a Square Number, and hath 180 for the Root. 


26 

1620 ' 32400( 180 
20 "wm 
32400 16 
OE. 64 


2. For a double Battel of Men, extra@ the Square Root of half the Number 2- Double Bu:- 
of _— and the ſame doubled ſhall be the Number of Souldiers to be ſet in a ** 
Rank. 

Example. 1458 ſhall give 54, that is double of 27, the Root of 729, the Exanple. 
half of 1458. | | 

3. For a Quadruple Battel, extra& the Square Root of a Quarter of the Num- 3. 2#44rupl? 
ber of Men, and the ſame quadrupled, ſhall be the Number of Souldiers to be 5. 
ſet in a Rank. | 

Example. 1024 ſhall give 64, that is Quadruple of 16, the Root of 256, the Zxany!. 
Quarter of 1024. 

4. For 2 Battel required of any other Form, that is, if a Ratio be given ac- 4- Battel of any 
cording to which the Numher of Men in Rank ſhall be to the Number of Men in 97 £97" 
File; Multiply the 2 Terms of the Ratio given : Then as the Produt is to the 
Square of the Term which is for theRank; or as the Term which is for the File, Analogies. 
is to the Term which is for theRank ; ſo is the whole Number of Souldiets, to 
the Square of the Number of Men to be placed in a Rank. 


For in Species FR . Rq:: F . R. 


Example. 1944 Souldiers are to be marſhalled, ſo that the Number of the Rank zxamylr, 
be to the Number of the File, as 8 to 3; that is, for 8 in Rank, 3 in File : what 
ſhall then be the Number of Men in the Rank ? 

Anſw. 72 : For the Terms of 8 multiplied into 3 is 24, and the Square of 8 is Anſer; 
* : Therefore as 3 to 8, or as 24 to64.; ſois 1944 to 5184, Whichis the Square 
of 72. 

; File. Rank. Number. OQ. Rank. 


5 $ « ® I944 . $184 
G2 
z) T 5552( 52 84 72 Rank. 
49 
284 


And for Proof thereof, If there be 72 in Rank, which is 9 times 8, then there p,,y ;y,-,ue, 
muſt be 27 in File, which is 9 times 3: And 72 multiplied into 27, produce 1 944 
the Number given. 

In reſpe& of the Form of Ground, the Battel is either a Square form of parrels of the 
Ground, or longer one way than the other. For the Diſtance or Order of Soul- ſecond Sort, 
diers marſhalled in Array, may be diſtinguiſhed either into Open-Order, or Order. 

Open-Order, (as Barriffe in his Military Diſcipline tells us) is when the very open-order, 
Centers of their Places are diſtant 6 Feet aſunder, both in Rank and File. what. 

Order, is when the Centers of their Places are diſtant 3 Feet, but ſome will order, what. 
have it 3 Feet in Rank and 6 Feet in File, which laſt Order and whatſoever Or- 
der elſe there is, in which the Diſtance of the Ranks one from another is greater 
than the Diſtance of the Files, cauſeth that a Square of Men maketh not a Square 
of Ground, but the Ground is longer on the File than on the Rank. So, 


Diſtance, in Rank. R. inFile. F, Number, in Rank. R: inFile. F. 


1. If then it bea Square Battel of Ground, the Centers of the Diſtances be- Square Battel of 
ing 3 Feet in Rank and G6 in File, becauſe 3 is the Half of 6, the Ratio of the Ground. 
Diſtances is as 1 to 2. and ſeeing the Number in Rank, to the Number in File 1s 
reciprocal to the Diſtances, the Ratio of the Number of Men in Rank, to the 
Number of Men in File, ſhall be as 2 to 1. and the Rule may be as in the 4th ſort pics, 
of Battels abovementioned : As the Term of the File to the Term of the _— 

6 P O 
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Example. 


Anſwer. 


Proof thertof. 


Battel when the 
Ground 3s 4 
long Square. 


Analogies. 


Example. 


Anſiver. 


Proof thereof. 


How to enlarge 
or diminiſh a 
Plot of Ground. 
Example 1. 


Anſwer. 


Example 2. 


Anſwer. 
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So is the whole Number of Souldiers, to the Square of the true Number of the 
File. | 


RF. Fq::R.F::F.R. 


Example. 1352 Souldiers are to be ſet in a Square of Ground, that their Di- 
ſtances may be 3- Feet in a Rank, and 7 Feet in a File : what ſhall the File be ? 

Anſw, The Katio of the Rank to the File ſhall be reciprocally, as 7 to 32, that 
is, a$2to 1. Therefore, 


F . KR :: M- 
HS: = © 


2 
Note File. 


So the File being 52, the Rank muſt be half ſo much, which is 26, and 
52% 26 =1352, a Proof of the Truth thereof, | 

2, If a Battel, wherein the Diſtance in Rank is unequal to that in File, that is, 
be longer one way than the other, according to any Ratio given, there is to be con- 
ſidered a double Ratio, one reciprocal in reſpe& of the Diſtances, the other ac- 
cording to the Form of the Ground : wherefore to find the Ratio of Men in Rank 
to the Men in File, multiply the 2 Terms of the Rank for the Rank, and the 2 
Terms of the File for the File ; and then the Rule ſhall be as in the 4th ſort of 
Batrels above. | 

Example, 10290 Souldiers are to be ſet in Battalia, ſo that they may ſtand only 
3 Feet aſunder in Rank, and 7 Feet in File, and the Length of the Ground for the 
Rank to the Length of the Ground for the File, ſhall have the Ratio of 5 to 2 : 
what number of Men ſhall be in the Front ? 

Anſw. 245. For the Ratio of the Rank to theFile, isas7 to 3, in reſpe& of the 
Diſtances, but in reſpe& of the Ground, the Ratio of the Rank to the File, is as 
5 to 2. So thelike Terms multiplied, make 35 and 6, Then as 6. 35, :: 10290. 


60025 . whoſe Square Root is 245 the Number of Men to be ſet in Rank, briefly 
exprelled in Species thus ; 


Ff . Rr :: N . Rq or, Rr. Ff:: N . Fq. 


And for Proof of the Truth thereof, ſeeing for every time 35 in the Rank 
(that is 7x5) thexe muſt be 6 in the File (that is 3x2) there being then 7 
times 35 in 245, there muſt be 7 times 6, that is 42, in the File, and 42% 245 
= 10290 the whole Number of Souldiers. 

Hence ariſe Propoſitions, touching enlarging of a Plot of Ground for a Camp, 
Building, &c. or the contrary. 

Example 1. If 1000 Souldiers may be lodged in a Square of 300 Feet ; how 
many muſt be the ſide of a Square which will ſerve to lodg 5000 ? 

Anſw. Almoſt 671, for the Analogy is thus, 


N.S Q:G N.S - 0:6. 


AS 1000 . 300X 300 :: 5000 , 450000 
\/ 


90000 (1 
eo... M_-. ( v « 
1000 4.50000 oof 458 a(oo\ $70 
Jeocogerl 45 
889 


Example 2. An Architet proje&ing a Building, at firſt layeth out a Plot of 
Ground of 58 Feet ſquare every way ; but afterwards enlarging his Intentions, 
findeth it neceſſary to take in double the Ground : what muſt then the Side of that 
Square be that is double to the former ? 


Anſw. 82 Feet and a ſmall matter over : For ſeeing the Ground is to be doubled, 
the Square of 58 is to be doubled, which is6728, and the greateſt ſquare Root 
therein 82, as before. 


Root 
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Square, Doubled.(4. p v 
Root 53 x 58 = 3364X2 =6728( 82 Side. 
64 : 
324 
But if the Propoſition had been to double the Side of the Ground, then the 


uare muſt have been the Square of 116 the Double of 58, which is four times 
as much as the former. 


Square, T2486 
( 
Root $8 xX2 = 116XII6=1 6 Areqg, —— 
3 345 3364 


In all theſe Operations, ſo far as concerns the Extra&tion of Roots, or Rule Proof of doubled 
of Three, have the Proof of their Work already ſpoken to in other Chapters ; the Proportions. 
reſt proper to this Chapter, hath the Proof in the Anſwers to the Propolitions 
particularly illuſtrated. 


CHAP. XVI. Proportions tripled, &c. 


Af. ER the Proportions about Plain Figures, come thoſe uſed about Bodies, Tripled Pro- 
or Solids. portions, 
Proportions about Bodies taking in the Ratio of the ſeveral Parts, are of them- proportions of 
ſelves enough to fill a large Treatiſe, eſpecially if the word Body be largely Bodies large. 
taken. 
Albertus Dureus hath wrote a whole Book of the Meaſures of Man's Body, and of war's Body. 
Pythagoras calls Man the Adeaſure of all Things, becauſe he is the moſt Perfedt a- 
mong all ſublunary Bodies ; and according to the Maxim of Philoſophers, that 
which is moſt Perfe&, and the firſt in Rank, meaſureth all the reſt. And we 
know that the Meaſures of an Inch, Foot, Cubit, Pace, @c. have taken their eſe tabes 
Names and Quantities from Humane Bodies: Yea, ſuch is the admirable Sy m- from thence. 
metry and Concordancy in the Parts of Man's Body, that ſome well-proportioned 
Works have been faſhioned and compoſed after his Proportion. As Noah's Ark Proportions of 
was in Length 300 Cubits, in Breadth 50, and in Height 30; fo that the Length Noah's 4k. 
doth contain the Breadth 6 times, and ten times the Depth : and ſuch Proportion 
will be found in the Body of a Man being meaſured. 


Of Maws Body. 


1. TheLength of a Man well made (which is commonly called lis Height) ,j.,..:., FP 
is equal to the Diſtance, trom the one end of his longeſt Finger to the other, when a's Bay. 
the Arms are extended as far as they may. 

2. The Breadth of a Man (or the Space which is from one ſide to another) 
makes the ſixth part of all the Body, taken in Length or Height. 

3. The Thickneſs of the Body (taken from the Belly to the Back) is the tenth 
Part of the whole Body, ſome ſay the ninth. 

4. The Length of the Face, is equal to the Length of the Hand, taken from 
the Wriſt to the extremity of the longeſt Finger. | 

5- The Height of the Brow, the length of the Noſe, the ſpace between the 
Noſe and the Chin, the Length of the Ears, and the greatneſs of the Thumb, are 
perfectly equal the one to the other. 

6. If a Man have his Feet and Hands extended or ſtretched forth in Form of 
St. Andrews Croſs, placing one Foot of a Pair of Compaſſes upon his Navel, there 
may be deſcribed a Circle which will paſs by the ends of his Fingers and Toes z 
and drawing Lines by the Terms of them, there may be inſcribed a Square with- 
in a Circle. | 

But theſe and ſuch like are ſet aſide, the intent of this Chapter being to call jp; avdine wi 
over thoſe Proportions, converſant about inanimate Bodies or Geometrical Fi- be intezded, 
gures that have Solidity ; and among them, ſuch as are moſt uſeful in meaſuring 
of Timber, Stone and other Solids, Queſtions of Gunnery, Pyrotechnie, Gang- 

ing 
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ing of Veſlels, and other Mathematical Propoſitions; moſt of which 
on thd Knowledg of the Cube and Globe, s. Sphere. ORs af 
of Globes and = Globes have their capacities one to another, as the Cubes of their Diameters - 
Cubes. for by Euclid 18 Prop. 12 Book, they bear triple that Proportion their Diame- 
ters do. And Cubes by Euclid, 19 Prop. 8 Book, bear triple Proportion in 
Triplicate Ra- compariſon of their Sides. Hence like Solzds, are ſaid to be in a Triplicate Ratio 
tio's, what. when they are as the Cubes of their Homologal Sides ; and ſo not unfitly i 
this Chapter, concerned in the Proportions of ſuch Bodies, bear the Title of 
Tripled Proportions. | 
This agreement between Cubes and Globes, occaſions the Reſolutions to ſeye 
ral Propolitions concerning them, to agree alſo in the Method of Reſolution. © 
Propoſitions relating to theſe and other Bodies, commonly concern either thei 
Solidity, Gravity, Value, or Form, or a Mixture of one with the other : hom 
more particularly to one Body, -and others to another. 7 


Glove or Sphere. Particularly of the Globe or Sphere. 


PrincipalParts, Becauſe the Product of the Axis into the Periphery is the Superfici 
again by + of the Axis 1s the Solidity ; Therefore, F perficies, and that 


= Superficies, 
uper ies, Axis 
If the Data be the ) Ads, and the Que/3ta be the Sol; os, 


Solidity, 4 Axis, 
According to Archimedes and Oughtred before mentioned, | 


Analogies The Analogies are- 


IR 4 to-.3,7416 So 15 the Square of the Axis, to the Superficies. 


Contrary, as 22, 10 7; ©80 1s the Superficies, to the Squ - 
or 1, to 0,31831 perficics, Square of the Axis. 


As 21, to 11, [ _ 
_ t, to 0,5236 So 15 the Cube of the Axis, to the Solidity. 


Contrary, as 11, to 21, & ED 
or 1, to 1,90586 So 15 the Solidity, to the Cube of the Axis. 


Propoſttions. 
A Sphere whoſe Axis is 14; what is the Superficies thereof? and what the Solj- 


Pod oy dity by Archimedes ? w 
dity. Anſw. 616 Superficies, and 1437; Solidity. 
Anſwer. 
(Q: 14) 
As 7 - 22 :: 196 . 616 Superficies. 
(C. 14) 


As 21 . 11 :: 2744 + 14375 Solidity, 


A Sphere, whoſe Superficies is 616: what is the Axis by Archimedes ? 
Q. of the Axis, taſv. 14 Axis. 


Anſwer. x 
As 22 . 7 -:: 616 . 196 (Q. 14) Axis. 


A Sphere, whoſe Solidity is 1437+: what is the Axis by Archimedes ? 
Q. Of the Axis. nſw. 14 Axis. 


Anſwer. 
As 11 ; 21 :: 14374 + 2744 (C.14) Axis. 
Cube, Particularly of the Cube. 
wp Side or Root Solidity.. 
wrong vl If the Data be tied Cant the Quefita be che 
; C Solidity | C Side or Root: 


For 
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For the firſt, multiply the ſide cubically, and you have the Solidity. | h For the Soli- 
For the ſecond, extract the Qube Root of the Solidity, as before in Figurat = ED 


Numbers. 


But if the Propoſition require the Number ſought, in another Denomination to 7 _ Denc- 
mination be 


that given : then, as in the Chapter laſt before about Squares and long Squares, fnighe 
ſo here in Cubes and long Cubes, &c. divide for a Greater, and multiply for a ; 


leſſer Denomination. 


Example 1. A piece of Timber is 18 Inches Square : how many ſolid Feet are Q s the va 
marieceo 


therein ? : | = ES Timbir 
Anſw. 3+ Feet : for ſeeing Feet are an higher Denomination than Inches, the a,qc.. 


Cube of 18, is divided: by. the ſolid Inches in one Foot, that is, 1728 
(or 121212) Andif 18 be turned into 1-4 Feet, -the Triple Ratio will effect 


as much, 


(648 (3 
; $ x 1Þ x 1J = $632 :; 2 
Side I hn (3: Feet g: > JX 3 Jeon TT 35 


Vo 
» WI 


Solid Inches in 1 Foot 1728 ph p 5 


Example 2. A Cubical Body is 1. Foot Square every way : how many ſolid Inch- E& te Inches 


es are therein? | in a Cuh?. 
Anſw. 5832 Inches : For Inches being leſſer than Feet, the 34. Feet, Solid Con- om 
tent, are multiplied by 1728, or 15 Foot is reduced into Inches, and multiplied 


cubically. on 


1728 
| FED ; 2. 

3 3 3 F£=7 'J 
£ -- X © = —-{ 34+ Feet 5104 
"M10 8\2? 648 


18 x 18 x 18 = 5832 Inches. 


Example 3: A Rock exactly cubical, containeth 1728 ſolid Feet : how many Q. Of Irches in 


Inches does one Side contain ? | the Side of « 
Anſw. 144 Inches: The Cube Root of 1728 Feet extrated, is 12 Feet; but *u& 
Inches being of leſſer Denomination, 12 is multiplied by 12, the Inches in a **V- 


Foot. 


#65 Þ 
#728(12 X 12 = 144 Inches. 
16 
12S 
Example 4. A Mount of Cubick Form containeth 2985984 ſolid Inches : how V9, Fe* is 
| , . the Side of a 
many Feet doth one Side contain ? Mount. 


Anſw. 12 Feet : The Cube Root of 2985984. is 144, to be divided by 12, be- Anſwer. 
cauſe Feet deſired is the higher Denomination. 


_— 
29859840 144/ . _... 
” ? EE Feet. 
1744 * 
241984 * 
Thoſe Bodies that are cubical, yet not exa& Cubes, order as Cubes. Cubical Bodies, 
Example 1. A Tree hewed Square, 2 Feet broad, 1+ Foot thick, and 3 Yards Q. Of Feet in 4 


long : how many ſolid Feet are therein ? | Tree, 
Anſw. 277 Feet : For 2 x 1+ produces 3 Feet for the Area of the Plain z which anfyer: 


multiplied into the Length 9 Feet, every Yard elng , makes the Product 27 
as before for the Solidity; And in like manner the diry of other Bodies, not 
regular Cubes, is to be found. | 


| Feet 2% 1= = 3 
Yards 3x 3 = 9 = 
27 Feet ſolid: 


6Q. Example 2. 
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Q. 7 Fetins Example 2. A Plank 20 Inches broad, 25 Inches thick, and 3 Yards long : how 
* Plant, many folid Feet are therein ? 1 - 
Anſwer. Anſw. 3% Feet: For 50 the Area of the Plain, made by the Breadth ang 
Thickneſs, multiplicd into the Length, which is 108 Inches, gives the Solidity in 
Inches 5400; this divided by 1728 the folid Inches in a Foot, gives in the Quo. 
tient 3- as before. 


Inches 20 x 25 = 50 (216 
Yards 3 x36 = 


108 $499 / © 
Solid 5400 Inches. — Feet. 


What Part of Jntheſe and ſuch other Bodies, if it be defired to know what Portion of Length 

ſuch Bodies, &&- there muſt be to any Breadth and Thickneſs given to make a Foot cubical, or 
ſich other ſolid Content : then by the 4rea made of the Breadth and Thickneſs, 
divide the Cubick Foot, or other Solid Content ; for the Analogy is reciprocal, as 

in the [ndire# Rule of Three. ' 

Q.of Length ſo. Example 1. A Piece of Timber is 8 Inches broad, and 9 Inches thick : how 

«Fo. much in Length ſhall make a Foot thereof ? 

Anſwer. Anſw. 24 Inches, or 2 Feet: For the Area of 8x9, is 72; which dividing 
1728, the ſolid Inches in 1 Foot, the Quotient is 24: Or by the Indire® Rule bj 
Three, A$144t012; ſo8x9 to 24. 


3 . 
= 6 (12x12) (8x9) 
72 
——— ( 24 Inches. Or aS144 . 12 :: 72 . 24 Inches. 
Sii9 = 72 A 
72)1728(24 


eo 


' Q. Ofthe Length Example 2. A Bricklayer hath undertaken to build a Brick-Wall of 3 Feet 
jor aTard of a thick and 4 Feet high, to be paid for his Work by the Yard cubick ; and would 
Wall, know how much Length ſhall make a cubical Yard of that Wall ? 


Anſwer, Anſw. 2+ Feet : For 27 the Yard cubick divided by 12, the Produ& of the 
Height and'Fhickneſs, gives 24 in the Quotient. h | 
(3 | 
| = 2 (3x3) (34) 
&; 5%; (247m: Oras 9. 3 :: 12, 2+ Feet. 
3X 4 = 42 , RP”, 
I 12)27(2+ 

Fr theWeight, *»4. Jointly, of the Gravity, Value aud Form. 
Value @Form. | | | 


Analogy beter = The Grquity or Weight of Bodies of : the ſame Kind, is according to the Cubes 
poke 7 of their Diameters or Axis in Spherical Bodies, and of their Sides in cubical Bo- 
Kind. dies in dire& Proportion. 

Q.Of the Weight Example 1. Suppoſe a Bullet 8 Inches Diameter weigh 3o tb: what ſhall a Bullet 
of a Bullet, of the ſame Kind weigh that is but 4 Inches Diameter ? 


Anſwer, .Anſw. 33-1: Here the Cube of 8 to 30, is as the Cube of 4 to 3+: Or in leſs 
Terms, the Cube of 2 to 3o, is as the Cube of 1 to 3+: For to 4, is as 2 to 1. 
$1 (C9 CO0k.  @©»9*-S :(C:) t 
0-48 -08:$12 - 30 2: 64-. 35 Or, As 3 . 26 :: n 34 
| 64 | | : (6 = : 
Vl \ 0p pong NN | 
"Ka 929(3; 'P — Z(3; 


Q.0f the Weight  Exanaple'2. If a Gun of 5 Inches Diameter in the Month, ſhoot a Bullet of 
of 4 Bullet. 207% I : what ſhall that BNEe weigh that ſerveth for ths of 8 Inches — roo 
ter ? 


Anſwer. | Anſw. 64 tb: Here the Cubes may be reduced into Halfs 


l z thatis, 8 into 16 
and 5:5 into 11 : Or elſe the Analogy ſet as in Fraftions 5 | SE ; 


” As 
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(C11) 6 (CO % _ Ge) #® ami 
As 1331 . 2057. :: 4096 . 64 Or, As *47* . *33* :5-a08-. 
205+ | 
$1020 - And by cancelling the like Numerators 
Je 1331, after the manner of FraCtions, 
| En. it ſhall be, 
"RE 85184(54 A £4. 4 06 2 
Example 3. Let a Cube of Metal of 4 Inches ſquare, weigh 8 tb : what ſhall a kn Weight 
Cube of the ſame Metal weigh that is 5 Inches ſquare? of a Cube. 
Aznſw. 1551b: For the Cube of 4 to 8, isas the Cube of 5 to 154. Anſwer. 


G4) » Wag} BM 
As 6&4 +. & i: 19% ; ml 
8 


64 ) I 000 I 54. 


Example 4, When a Cube of Metal, that is 3+ Inches every way, weigheth 9Q.of the Weight 
. OI Troy Weight : what ſhall a Cube of the ſame Metal weigh that is 5-£ of «Cube. 
nches * | 

Anſw. 216 Ounces Troy : For the Cube of 14 the Quarters in 3=, is to 64, as 
the Cube of 21 the Quarters in 5--15 tO 216. 5 : 1p 


(C14) Z - (Gan) 
AS 2744 + 64 :: 9261 , 216 X64 


64 4396 
37044 © 592704 2 16 
55566 2744 
nates 2744 . 
2 A 
Þ ood too 2744 


| Contrariwilſe ; If the Gravity of one Body be given, to find the Side of ano- Analogy to fud 
ther Cubical, or the Axis of a Spherical Body : Then as the Roots of the given the Side or 
Numbers one to the other ; ſo ſhall the Side or Axis given be, to that required : #*-: 
Or as the given Numbers one to another ; ſo ſhall the Cube of the Side or Axis 
given be, to that required. 
Example 1. If a Cube of 64 Ounces Troy, have the Side 3+ Inches : what ſhall Q. Of tht Sidi 
the Side of that Cube be that weigheth 216 Ounces Troy ? of a Cubt, 
Anſw. 5-Inches: The Cube Roots of 64 and 216, which are 4 ands, ſet in leſs Anſwer. 
Terms are 2 and 3: Therefore as 2 to 3-.; ſois 3 to 5+. 


| | Inches. Inches. 
a” . <6 AS x». 3- . 45 
Roots _. $&- 6 221/21 
Leaſt Terms. 2. 3 TP 1 + 
Example 2. In caſe a Bullet of 4 Inches in the Axis weigh 34th 4verdupois © Q. of the Axii 
what ſhall be the Axis of a Bullet of the ſame Kind that weigheth 3o ti ? of a Bullet. 


Anſw. 8 Inches: Where the hrſt and third Numbers not being cubical, 4 is anſyer. 
cubed; and after /uitiplication and Diviſion, the Root of the Quotient is ex- | 


tracted. | 
(C.4) | ON Oe 
As. 3% -. 64: 5: $o -, Finder 


"Ape ways 
4) 1 ((g,(3 
1 15 5 


Among like Solids in a Triplicate Ratio, that is as the Cubes of their Homolo- ... .._ . -.. 
gal vides: If 3 Numbers be am in which as the Cube of the Firſt is to the —_— _ 
Cube of the Second ; ſo the Third to a Number fought : Then as the firſt Cube 
to the third Number ; ſo is the ſecond Cube to the Nuinber ſought. 


Example 
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Q of Powdir Example 1. It; 1 of Gunpowder ſuffice to charge a Gun, whoſe Concaye 


1 © © 


to co.1ge a Gun. Dameter is 1-- Inch : how many Pounds of the ſame Powder will ſuffice to Charge 
a Gun whoſe Concave Diameter 1s 7 Inches ? 


Anſwer. Anſw. 437-2 tb: For as the Cube of 1+, or 1,5 to the Cube of 7; fois © 43 
to 43,7 and --: of a Prime. "__ 
(C.1,5) (C.7) 
AS 3375 - 043 :: 343 - 43,7535 Gunpowder. 
3 43 (2 
129 22 365(5 , Ib 
I72 X 47,499 (4 34745 
I29 3213TY 
"a ELEZES 
I 
— 39375 


\ 

Example 2. Suppoſe 43,7 Ib of Gunpowder are ſufficient to charge a Gun, whoſe 
Diameter in the Concave 1s 7 Inches : And there is another Sort of Gunpowder 
more ſtrong, that is to the former as 5 to 2 : how much of this will ſuffice tg 
charge a Gun of 4 Inches Diameter ? | | ay 

Anſw. 3,26 tb and ſomewhat more: As appears, firſt, by the Proportions of 
the Powder, ſeeking how much of that ſtrong Powder is enough to charge « 
Gun of 7 Inches Diameter ; and then, by a ſecond Work, with the Proportions 


of the Diameters. 


Q.0f Powder to 
charge 4 Gun, 


Anſwer. ' 


it6 th (G5) SB (C.4.) Þ 
AS 5 . 4397 <5: 2 « 17,48 AS 343 - 17,49 :: 64. 3,264 
2 64 
= LS _ 2x(5 
87.4 $749 Q 6992 89104 th 
17,4 1048 8 g 
Sw; _—_— 

I118,72 343 


Proportions of The Proportions as well of the Magnitudes, as of the Gravities of Bodies one 
Magitud?s 214 to another, is a nice Inquiſition ; and among Authors ſome difference is found, 


pong fe. bang according as the Experiments of the one have been more or leſs curious than the 
5 ; SY ; 


Enquiry. OLNET. | 
Wh:t by Van ' Henry van Etten, in his Mathematical Recreations, acquaints us, That a Quan- 
Eten, tity of Water to an cqual Quantity of Metal, is in Proportion as, 


Water. Tin. Iron. Copper. Silver, Lead. Gold. 
0. 3 <1. 0. 2003-99. 


What bj Alfied. Herewith agreeth the Learned Alfted, fave that Iron he makes to be but 80:2, 
and adds, Oil 9, Honey 15, and Quickſilver 150. 


So as a Magnitude-of Gold, weighing 187. tb, ſhall have an equal magnitude 


of Silver weigh but 104th. and the like of the reſt. But for that there is not 
only difference .in the Weight of Freſh Water and Salt, but between Freſh Wa- 
' ters themſelves, ſome being more Mineral than others, according to the Tinqure 
they receive by the Mines, along which they glide in the Bowels of the Earth; 
therefore ſome accompt this but an uncertain Baſis, and as unſtable as the Water 

it ſelf. 
Woat by Mr, Mr. Oughtred (often already mentioned) in his Circles of Proportion, pag. 67, 
Oughtred, a" 68, @. tells us, That pieces of Metal, if they be of equal Magnitude, have their 
wr _ kane Weights in dire& Proportion ; but if of equal Weight, they have their Magni- 
; tudes in Proportion reciprocal. And inſerts the Proportions of their Weights, 
according to the Experiments of Marinus Ghetaldus, in his. TraQtate, called 4r- 


chimedes Promotus, thus : 


© Gold 


Ty 


 eth 
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© Gold 3990? O i Y:: 7. $ 2 2000 «2000 
7 Quickſilver 2850 = ©. h :: 38 . 23 :: 3090 » 2448 
!:, Lead 2415] JO-ED :: 57 . 31 :: 3990 . 2170. 
» Silver 2170>% © . L :: 1@.... 952 $06. Rn 
2 Brals 1890 | © E » & 3:2 10 . 3 35 $20. 16 
4 Iron 1685| & © - Þ :: 95 - 37 :© 3990 - 1994. 
% Tin 1554! 


Therefore if 4 Pieces of Metals, whereof the Third is of the ſame kind with 
the firſt, and the fourth of the ſame kind with the ſecond, are Proportional ; 
their Gravities alſo are Proportional. 

And again, if there be 4 Pieces of Metals, whereof the Third is of the ſame 
kind with the Firſt, and the Fourth of the ſame kind with the Second, and the 
Firſt and Second of equal Greatneſs, and the Third and Fourth of equal Weight ; 
the Gravities of the Firſt and Second ſhall be reciprocal to the Magnitudes of the 
Third and Fourth. : 

The aforeſaid Ghetald (uſing the antient Roman Foot, which by his Accompt Wie of a Cy- 
ſeems very little leſs than ours) found a Cylinder of Tin of 1 Inch thick and #4 of Tin of 
long, to weigh 1824 Grains, whereof + is 1216 for the Weight of a Sphere of _—_ tongs 
that Thickneſs ; becauſe every Sphere is * of a Cylinder that hath the Height and 


Diameter of the Baſe, the ſame with the 4xis of the Sphere. 


(C. 10) (C. t2) | 

Then as 1000 . 1216 :: 1728 . 2101,248. the Weight of a Sphere whoſe Wiz of 4 
Diameter is .:; of a Foot ; br ſet according to the manner of other Proportions, 3%" 
the Queſtion will ſtand thus: If a Sphere whoſe Diameter is . of a Foot weigh 
1216 Grains, what ſhall that Sphere weigh, whoſe Diameter is + of a Foot ? 
which in reaſon becauſe biggeſt muſt weigh moſt; and ſo the Cube of 10 being 
leſs than the Cube of 12, will be Diviſor as before. | 

And by the ſame Accompt, a cubed Inch of Tin weigheth 2322, 33887324 ; Wit of « 
and a cubed tenth Part of a Foot 4o1 3,0877296. Cube, 

Accordingly to find the Weight of a Sphere of Tin of any-other Axis, im thereby to 
multiply the Cube of the Axis given, by 1216, if it be in Inch-meaſure, or by fd the Wight 


2101,248, if it be by Decimal Parts of a Foot; and the Product will be the 9 © 59" of 
nother Axis, 


Weight of that Sphere. 

But to find the Weight of a Sphere of any other Metal at any Diameter, afſ- 4rd the Weight 
ſigned either in Inch-meaſure, or Decimal Parts of a Foot : ſeek the Weight of 9 4 Sphere of a 
a Sphere of Tin at that Diameter given; and then as the proportional Number 7” ##:. 
of Tin is to the Weight of the Sphere of Tin; ſo is the Proportional 
Number of the other Metal, to the Weight of the Sphere propoſed. Ss 

Example. Suppoſe a Sphere of Iron have the Diameter 3 Inches : what ſhall the Exanplein Iron 
Weight be ? for the Weight; 

Anſs. 35494,054 Grains, and ſome ſmall Overplue. 


(C. 1) (C. 3) 
S 


As - 1. ', 1216 :: 27 . 323324. - GrammnR_mS 
pA > of Tin. 

AS 1554 - 32832 :: 1680 . 35494054. Grains in the Sphere 
of Iron. 


And to ſind the Diameter of a Sphere of any Metal in Inch-meaſire, or Deci- To fird the Diz- 
mal Parts of a Foot by the Weight, ſeek the Gube of the Diameter of a Sphere =## or Axis of 
of Tin of that Weight : and then as the Proportional Numbet of the other _ of other 
Metal, is to the Cube of the Diameter found ; fo is the Proportional Number of * 

Tin, to the Cube of the Diameter of the Sphere propoſed. | | : 

Exantgle. A Sphere of Iron weigheth 35494054 Grains : what is the Diameter Example in Iron 
thereof ! for ths Axis, 
Anſw. 3 Inches, 

Cube Cube 
AS 1216 . 1 :: 35494054 - 29,189189144, ©c. 


d 7 
AS 1680 . 29,18918914 :: 1554 . 27 Root 3. 
6 R The 


22 Proportions tripled, GC Lib.IV.Par.1l. 


Of the Value of The Value of all Bodies, is accompted according to their Solidity or Gravity ; 
Bodies, ſo as the Solidity or Gravity gotten, the Value is to be had by the Rule of Three 
DiredF. 


Q. Of tie Worth Example 1. At 151. the Tun, what is an Iron Bullet worth of 3 Inches Dia- 

of an Tron Bul= meter ? 

let. S. 

Anſwer. Anſw. 0,518967. or 7 Pence Farthing and ſomewhat above : For by the Work 
above, the Weight of ſuch a Bullet is found to be 35494,054 Grains ; and then if 
one Tun coſt 15 1]. or 1 Hundred 15 s, which is all as one, becauſe 20 Hundred 
are 1 Tun, the Weight of the Bullet, ſhall give the Sum aforeſaid. 


Grains in1C. $. Grains mm the Bullet. s. 
As 860160 . 15 :: 35494,054 . 0,618967, &c. 


> the Worth Example 2. A Piece of Timber is 2 Feet broad, 3 Feet thick, and 6 Feet long: 
0 


Ti =” i what doth it come to at 20s. a Tun ? 
YT, ON | 
Anſitr. Anſw. 18 s. For the Solidity found as before to be 36 ſolid Feet ; and 40 Feet 


being a Tun, it ſhall be worth 18s. 
$. $. 
ESR = 136 A 40.20:'t;: +. 15. 


of the Form of Touching the Form of Bodies, Propoſitions of two ſorts are uſual. 
Bodies, 2Tuings, 1+ To increaſe or diminiſh the Body, and yet keep the ſame Form : Or, 
; 2, To alter the Form, and yet keep the ſame Solidity or Gravity. 
To increaſe a Body Spherical or Cubical, Double or Triple, &c. as is deſired, the 
Solidity ; and to diminiſh the ſame, do the contrary. 


. Exambple 1. A Globe whoſe Axis is 14, and a Cube of the ſame fide, are both 
Q. Of the AYE tg be doubled : what ſhall the Axis of the One, and the Side of the other 
of aGlobe, and 5 
Side of a Cube, doubled be ; 
doubled, Anſw. The deſired Axis and Side ſhall be between 17 and 18, becauſe the $o- 
Anſwer. lidity of the Globe, whoſe Axis is 14, being according to Archimedes 4372, 
doubled is 28744 3 and this Solidity ſhall have for the Axis the Cube Root of 5488, 
which is the Double of 2744 the Cube of 14. 


5. Toincwaſe or 
leſſen, &C. 


Cube. Periphery. | 
Root 14 X 14 X 14 = 2744 Axis 14 Xx 44 = 616 Superficies. 
Doubled 5488 - of the Axis 2+ 
(5 | FO OR ure) 1232 
29(7 IC. 
431(5 1437+ Solidity. 
548 8 177% Doubled 2874- 
4 real 
21 As 11.21 :: 28742 . 5488 (C1795) 
147 21 
343 2874. 
$748 


4 
I 1 60368 5488 


q oj the Amis Example 2. A Globe and Cube, whoſe Axis and Side is 14, are both to be made 
£42 w_ = half ſo much : what then ſhall the Axis of the one, and the Side of the other 


Anfver. nſw. 11 and a ſmall matter over: For ſo half 2744 the Cube of 14, and 
half 14375 the ſolid Sphere of 14, according to Archimedes, will both give. 


Root 


OE SO SN OR CTR 
. PI RI ” 
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Root 14. Cube 2744. Axis 14. . Solidity 1437+ 
Half 1372 | Half 718- 
(+1 is i: : 
TY $ 11,21 5: 24280; x77 47 
r372( 114 Ls, TIPPS (C _ 
TW 718 
I 4.36 
"14 
I r i 5092('! 372. 


And thus the Book called, The Treaſure of Travellers, teacheth in the Building How ro increaſe 
of Ships, how to increaſe or diminiſh their Burden, by increaſing or diminiſhing 9 {ſez the Bur- 
accordingly their Length of the Keel, Breadth at the Main-Beam, and Depth in 9 Ships 
the Hold: and alſo to fit their Cables, Ropes, Maſts, &c. though as to the Tackle 

and Rigging of Ships, Nautical Experience gives the beſt Directions. 

So if a Ship of 60 Tuns, have the Length of the Keel 32 Feet within the Poſt ; Exanplite 
and another were to be built of 120 Tuns, or of 3o Tuns: Then the Cube of 
32, which 32768 doubled for the Greater, and halfed for the Leſſer, and the 
Roots accordingly taken, the Keel of the Greater will be ſomewhat above 42 
Feet, and of the Leſſer 25 Feet and better. 


Keel 32. Cube 32763, Dotbled 65536, Halfed 16384. 


$1759 | 
65535(4099% a6 384(2529 £0 
64 $ 
7 625 


In all Cubical Bodies, the doubling of one Side doubles the whole Body, and What the doub- 
halfing of one Side accordingly leſſens the Body by half: So as in Bodies that /in2 or balfing of 
are not exaC& Cubes, if the Increaſe or Decreaſe be only deſired ; then their Sglj- '?* Side of Cu 
dity is to be increaſed or decreaſed accordingly: But if their Form be to be kepr, its —_— 
then the beſt way is to increaſe or decreaſe one Side. : 

As if a Piece of Timber 2 Feet broad, three Feet thick, and 6 Feet long, be Examplein the 
doubled ; then the Solidity 36 doubled ſhall be 72 equal to a Piece of 2 Feet broad, Pole. 

3 Feet thick, and 6 Feet long ; or 2 Feet broad, 6 Feet thick, and 6 Feet long ; 
or 2 Feet broad, 3 Feet thick, and 12 Feet long. | 


Breadth. Thickneſs. Length. Solidity. 


4 x ST x 4X3X 6 | 
3 tea 2X6 X CEA=292 
oubled 72 24 4% 12 


Likewiſe if the ſame Piece of Timber were to be halfed, Then as the Half of 5:.,.:. «4 
361518 3 fo ſhall be the Produ&t of half one of the Sides multiplied into the ——wj my 


reſt. 
Breadth. Thickneſs.' Length. Solidity. : | 
27 *® 23 x & 2M 2 x 1: x 6618 
ne SN 37-0 — 
Half 18 2%X3 X93 


Toalter the Form, and keep the Solidity or Gravity, is moſt bſual in irregular "E | 
Bodies, to reduce them to Cubes or Spheres ; which when their Solidity or Gravity & OO 
is had thereby, the Axis of the one, or Side of the other, is to be had as in the kerp the Solidity 
Examples before. or Gravity. 

And not only Irregulars, but others alſo, as Cones, Cylinders, Pyramids, 

Priſms, &c. may be thus reduced without any Difficulty, when their Solidity 
or Gravity is found; but in getting thereof they differ one from another, as is 
well known by the Rudiments of Geometry, to which their Meaſure properly be- 


longs: Yet it may not be unprofitable here to ſee of fome of them, ſome of 
their Analogies. i, 
of 


324 


Cone, 


Analogics 
tnereof. 


Example. 


The Meſure of 
a Conc. 


Vaoritty. 


Cylinder. 


Analogies 
thereof. 


Example. 


The Meaſure of | 
4 Cylinder, 


Variety, 


Proportions tripled, &C. Lib.IV.Par.1l, 
Of a Right Cone. 
Becauſe a Sphere is equa] to two Cones that have their Height, and the Diame- 


ter of their Baſe the ſame with the Axis of the Sphere : The Analogies, by _4rch;. 
medes, common to the Cone, are : : | 

AS 7 to 22 ſois half the Diameter multiplied in the Side, to the Conical Super- 

ficies. ; 

A$S14 to 11; ſois the Square of the Diameter multiplied in + of the Axis, to 
the Solidity. 

To the Conical Superficies, if the Area of the Baſe be added, the Total ſhall be 
the Superficies of the whole Cone. 

Wherefore if a right Cone have the Diameter at the Baſe 10, and the Height or 
Axis 12 ; then ſhall the Side be 13, the Conical Superficies 2045, the Total Sy- 
perficies 282-., and the Solidity 3143. 


(ng 
As 7-22::65.2045 Conical Superficies, 


5 - I - . - - _ 784 Areaof the Baſe added, 
169( I 3 Side. 2825 Total Superficies. 


. (Q10x4) 
\ A$7.22 :: 10. 314 Periphery. As 14 . 11 :: 400 . 314+ Solidity. 
II 


z 4J4400( 31457 


So if the Side and half the Periphery be multiplied, the Produ& is the Conical 
Superkicies. a 2 

And if + of the Area at the Baſe be multiplied into the Height, or - of the 
Height into the Area, the Solidity is had. | 


13 X 154 = 204+ Conical Superficies. 
265 X 12 
_ 314+ Solidity. 


Of a Right Cylinder. 


Becauſe - of a Cylinder is equal to a Sphere, that hath the Height and Diameter 
of the Baſe the ſame with the Axis of a Sphere : The Common Aralogies by Archi- 
medes 1n the Cylinder are ; En : 

AS7,to 22 ſo is the Diameter multiplied in the Axis, to the Superficies-Cylin- 

drical : to which add the Area of both the Baſes for the: Total Superficies. 
As 14.,to 11:ſo is the Square of the Diameter multiplied in the Side to the Solidity. 
Or as 88, to 7 ; ſois the Square of the Periphery multiplied in the Side to the Solidity. 

Therefore if a Right Cylinder have the Diameter 14, and the Height or Axis as 
much ; then ſhall the Area of each Baſe be 154, the Cylindrical Superficies 616, 
the Total Superficies 924, and the Solidity 2156. 


D 


AS 7 . 22 :: 14 . 44 Periphery. | 
Half 7 x 22 = 154 Area of the Baſe. 
Doubled 308 Baſes. 


5X1 54784 Area of the Baſe. 


Or 
785 X 4 


I4 = Es = 
AS 7 . 22 :: 14 X 14 . 616 Cylindrical Superficies. 
TT 308 Baſes added. 
924 Total Superficies. 


(Q.14 D) L 
AS 14 + 11 :: 196 x 14.7 
(Q:44P) L on Solidity. 
Or as88. 7 ::1936 x 14. 
So alſo if the Peripbery be multiplied into the Height or Axis; the Produdt is the 
Cylindrical Superficies. : Ree Bu 
_ And if the Area of one Baſe be multiplied into the Axis, the Solidity is found. 
44 X 14 = 616 Cylindrical-Superficies. 
154 X 14 = 2156 Solidity. Hereby 


Chap.XVI. Proportions tripled, &C, 525 

Hereby appeareth, 1. That itis not ſafe to judg the Value of Bodies by their #w to 4/42 
Surface or Perimeter, but by their Solidity or Gravity, as was ſaid before : For [P!operime- 
Plain Figures, called Ipſoperimeters, and alſo Bodies of Equal Surface, may be | Ir 
vaſtly different in their Area's and Solid Contents ; as thoſe of different Sides and hay FE? 
Diameters may have their Area's and Solidities equal. 

For let there be among plain Rectangle Figures, one whoſe Sides are 3 and 9, Examples ir 
another 4 and 9, and a Square 6 and 6; it is evident that the Sides of the Firſt are £4 
Ipſoperimetral with the Sides of the Square, that is, both 24 : Yet the Area of the 
one is but 27, 2 Quarter lefs-than 36 the Square 4rea. And though the Perimeter 
of the Second be 26, when the Perimeter of the Square is but 24 ; yet the Area of 
the ſecond Figure is 36, equal to the: 4res of the Square. 

9 6 


9 — 
7 x | 
EEE 4 FEE 5+6x2= x, 
= HEHE) 6 XX & == == 


hedends 


Perimeter 24 Perimeter 26 Perimeter 2.4 © 
Avea 27 | Mar 30 Þ_ aw 36 


So in Solids, if one Body whoſe Length is 6 Feet, Breadth and Thickneſs a- Exams is 
like 3 Feet, be examined and compared with the Cube of 4 Feet ; their Surfaces **** 
will be equal, but their Solidities as different as 5$= from 6.4. 

Cube, 
Superficies 16 x 6 = g6. 


4 
s Solidity 4 x 4 X 4 = 64. 
Long Cube. | 
wy n + 6. Solidity $63: 62 a——_ 58... 
; | . Tg 331. 
Superiicity Ren Sl 96. 


Again, kt a Cube whoſe ſide is 14, be compared with a Sphere of the ſame 
Diameter, and a Cone and Cylinder of equal Diameter and Height; both the 


Superficies and Solidities will be thus different. 
Superficies Solidities 


Side or Root of the Cube, 1196 -., 2744 
Diameter or Axts of the Sphere, 616. 1aa97s 
= and Diameter of the Cone, 498; - 718+ 
Height and Diameter of the Cylinder, 924 2156 "mo 
| Caius paid too 


Wherefore it is evident, if Sempronius borrow of Caius a Sack of Corn 4 Feet little. 
high, and 2 Feet over, and pay him again with 2 Sacks of Corn, each 4 Feet 
high and 1 Foot over ; yet hath Caiw been paid but one Quarter of his Corn. 

A$ 7 . 232 15 2. , 63 AS 7 . 24 4:23 Paid. 
rn = XII XA, 
4 Paid 3+ due 94. 


Lent 124 


-2Jy; It is evident, that if a Body partake of different Fornis, the true Meaſure zw + 
of that Body muſt be mixt crortioghy ; as In the Gaging of Veſſels will be fur- Bodies s mat 
ther clear. | Forms. 
A Wine or Beer Veſſel is iti form of a Spheriode, partly like a Sphere, and part- j 
ly Oval or Cylindrical : Wherefore meaſure the two Diameters, viz. that + the _— 
Head, and that at the Bung, and alſo the Length within their Veſſel, either in 77 gage Veſſ!s. 
—wan or in Decimal Parts of a Foot, and by the-Diameters find out the Circles. 
en, | 
Add together 2 third Parts of the greater Circle, and 1 third Part of the leſ- 
ſer Circle, and multiply the Total 'by the Length; and this ſhall produce the 
c—_ 1 Solidity, Hrs oF 
o find and - of .any Circle, the Analogies by the Common Way of Archi- analogies, 
medes, and alſo by Mr. Oughtred, from Van Celen,! are thus :. : Y 


6 $S For 


526 


Example. 


Solidity by Ar- 
ehimedecs. 


Solidity by Van © 


Ceulen. 


Content Bow 0- 
eherwiſe to be 


found. 


To turn the $0. 


For 3 


Proportions tripled, &c.  Lib.IV.Parlt. 


AS 21, fo rt . 650 is the Square of the Diameter, to the 2 of the 


Or as TL, to 0,5236 Circle. 
"A Þ As 42, to 11 _ is the Square of the Diameter, to the af hs 
: Or as ty, to 0,2618 Circle. | 


Example. A Veſſel whoſe Diameter at the Bung is 32 Inches, and at the Head 18 


Inches, is in Length 40 Inches : what Content ſhall this Veſſel be of ? 


Anſw. By the common Proportions 248494. Solid Inches, and by the other 


24839,584 Solid Inches ; as by the following Operations of both appears. 


Common Way. 
AS 7 . 22 :: 32 . 1004 Periphery. | 
16x $05; = 8045 Areaat the Bung. + is 536.7. 
As 7 . 22 :: 18, $65 Periphery. 
9 & 283 = 2544 Areaat the Head. + is 84< 


(Q.32.) Total 621.5- 

Or (Q.1 as above. Un Lc 

As 42. - 11.2; ' 324 3845 Solidity 248493 
Other Way. 


"AS 1 . 3,1416 :: 32 . ICO0,5312 Periphery. 
16 x 50,2656 = 804,2496 Area at the Bung. 2 is 536,166z 
AS 1 . 3,1416 :: 18 . 56,5488 Periphery. 
9 x 28,2744 = 254,4696 Areaatthe Head. + is 84,8232 


| | (Q.32) Total 620,9896 
AS I . 0,5236 3; Oy _— : Length 40 
Or 10) 425 above. ys ——o———_ 
AS1. IS ::. - 324 - C4,98232 0. Solidity 24839, 5840 


The Content of a Veſſel in Cubick Inches is alſo to be had thus; to 2 Squares 


of the Diameter at the Bung, add the Square of the Diameter at the Head ; and 
dividing the Total into 3 Parts, ſay, As 452 to 355 3 10 is + of the ſaid Total mul- 
tiplied by the Length, to the Content in Cubick Inches. 


And ſo 18 x 18 = 324 And 32 x 32 == 1024 
Double of 1024 is 2048 * 


3 )2372( 790% X 40 = 31626+ 
And as 452 « 355 :: 31626: . 24839,@c.: as before. 
Then having the Cubick Inches, or Cubick tenth Parts of a Foot in one Gal- 


Fidity into Con- Jon of Wine or Beer, the Content'of the Veſſel in Gallons may be found. 


cave Meaſure, 


Example. 


For there being in 1 Foot 1000 Cubick 10th Parts, that is 10x 10x 10; And 
1728 Cubick Inches, that is 12 x 12 x 12; And as Mr. Oughtred and others write, 
231 Cubick Inches in a Wine Gallon, and 272+ ina Beer Gallon ; and the Ratio 
between them in leſſer Terms, as 14 to.165% : If Cubick Inches be given, the 414- 


logy 1s, 


- oF - » A (C.10) ACE 

As 1728 . 272.25 :: 1000+. 157,5521—Cubick 10th Parts in a Beer Gallon. 

As 1728. 231 :: 1000 . 133,6805-Cubick 16th Parts in a Wine Gallon. 
But if Cubick 1oth Parts be given, the Analogy is contrary. 

©2057; - (C12) 213 36 227654 bids © | L_ 

As 1000 . 157,5521— 1728 ., 272,25. Cubick Inchesin a Beer Gallod."- 

As 1000 . 133,6805- :: 1728 . 231, QCubick Inches ina Wine Gallon. 


Wherefore if the Solidity of the Veſſel aforeſaid were deſired in Cubick 1108 


Parts : Then, by the 


Common 


Chap:X VI. Proportions tripled, &&, 527 
Common Way: 
As 1728 . 24849,5238 t:: 1000 . 14380,5114,@c. 
| Other Way. 
As 1728 . 24839,584 :: 1000 . 14374,7592,0c. 


And if the Content of the ſame Veſſel were deſired in Gallons Wine-mea- 
ſire or Beer-meaſure; then — diviſion is to be made by 231 for Wine, 
if Cubick Inches, or by 1 33,6805, if Cubick 10th Parts be given: And by 272+ 
or 272,25 for Beer, if Cubick Inches be given or by 157,5521, if Cubick 10th 
Parts : So will be found in the ſaid Veſlel by the 


Beer Gallons 91, 27 
Common Way ; Cand ſomewhat above: 
Wine Gallons 107, 57 


Beer Gallons 91, 23 
Other Way Can ſomewhat above. 


Wine Gallons 107, 53 


' By oneof the Officers of Exciſe, I have heard that their Gage, or Rule bb -$_ 
which they meaſure the Brewers Tuns and Veſlels, is coniputed after the Rate of 

282 Cubick Inches to a Gallon of Beer ; which if ſo, ſeems to be for allowance of 

Lees, Oc. 

3ly. Hence alſo is apparent, That by the help of Figural Proportions, not only How to meaſart 
Bodies of mixed Forms may be meaſured, but alſo one and the ſame Body, whoſe _ Body wn 
—_— or Gravity is mixed, may be meaſured, and in higher Proportions than _ TO 
tripled. 

Example 1. Suppoſe a Merchant have 4 Piece of Wine of 128 Gallons, and Q. of Wine mize 
draw out thereof 16 Gallons, and fill it up again with Water : And again draw with Water feat 
out 16 Gallons, and fill it again with Water, and do the like the third and fourth 

Time: How much Wine and Water were then in the Veſſel ? | 
 _ Arſm. 757; Gallons of Wine, and the reſidue Water. Anſwer; 

Here after the Numbers 128 arid 16 are ſet in their leaſt Terms, that is, 8 and 
1, theLeſſet is taken from the Greater, ſo itis 8and 7; and the like will be if 
16 be taken from 128, and the Remain 112 abbreviated with 128, both which 
are to be Figurate to the 4th Quantity, becauſe the Mixtore was fourfold, (for al- 
ways the Figuration muſt be according tothe Mixture) and then the Analogy is, 

As the greater Figural Number to the whole Quantity : So is the leſſer Figural 
Number to the Quantity deſired. 


(QQ. 8) (QQ. 7). | 
AS 40996 . 128 :: 2401 « 7555 Wine. 
Complement. 5255 Water. 


128 Gallans. 


Example 2. If a Goldſmith have an Ingot of Silver 12 Penny Weights Fine, g, of $1, 
weighing 8 Marks, and cutoff a Mark thereof, and melt with the reſidue a Mark nix: with Cop 
of Copper ; and from this mingled Maſs cut off another Mark, and put thereto per. 
again a Mark of Copper, and do the like the third Time : The Queſtion is, how 
much a Mark as it is mix'd will hold ? 

Anſw. 8, Penny Weights fine. Anſwer; 

For here the Proportion between the Cubes of $ and 7, becauſe the Mixture is 
but triple, guide the Analogy. 


Whole $8 Marks. (C. 8) (C. 7) 
Cut off 1 Mark. AS $12 . 12:3 343. $7 bas 
Difference 7 > 3 


Thus ſuch Mixtures are more eaſily reſolved than by Allzzation, as in that Chap- Toth Mis 
ter was before noted: and hereby alſo the Value of ſuch Mixtures are as eaſily jt cit 
diſcoyered, 2 Od gf oe tn * bere than by Al 
ligation 3 41ſo 


528 Proportions tripled, 8c. Lib.IV.Par.tt. 

Q. Of the Worzh Example 1. A Merchant had 128 Gallons 6f Wine in a Cask, worth 5 5. the 

oj mixzd Wine Gallon, and draweth out thereof 16 Gallons, and: filleth up the Cask again with 

aud Watt. Water ; and then draweth out 16 Gallons more, and filleth up again the Cask with 
Water : what will a Gallon of this niixture be worth ? 

Anſwer. Anſw. 353 s. for the Analogy is, as the whole Quantity Figurate, according to 
the Number of Mixtures, isto- the higheſt Price ; ſo is the Difference between the 
whole Quantity and the fr Draught ſo hgurate as the other, to the Price of the 
Mixture, | 

Hhole. Firſt Draught. Difference. | : 
128 — 16 ===112 abbreviated +; = 7 Figurate twice 42, 
s, 7A 
SES KK . $::: 4 - HE 


Q. Of the Worth Example 2. If a Merchant have 128 Gallons'of Wire, worth 5s, a Gallon 
of Wine mixt and draw out thereof 16 Gallons, and fill up the Veſlel. again with Wine of 45. 
with other Wie. the Gallon, and afterwards draw ont 16 Gallons, and fill up the Cask again with 
the Wine of 4s. the Gallon, and fo do the third time-: what ſhall a Gallon of 
this mingled Wine be worth ? | 
ct Anfw. 44:45 After 16, the firſt Draught, is takers from i28 the whole Qnan- 
[ tity, and the Remain abbreviated. therewith ro their leaſt Terms, and each of 
them figurate according, to the. Mixture, becauſe the Wine put in was of Value 
as well as that drawn out, the Analogy here may be, 
As the greater Figural Number, to 1 ; ſo is that greater Figural Number mul- 
_—y -"q lowelt Price given, and added to the leſſer Figural Number, to the 
Price delired. | 7 


128 — 16 = 112 , Abbreviated +i+ =; Figurate thrice 343, 
And 512 x 4 + 343 = 2391 +: | 
Therefore 512 . 1 ::.2391 . 444; Price deſired. 


Prodf of this And the Truth hereof may appear, if, according tothe Work of Alligation 
Work. before, it be examined : for thereby being found upon the third Mixture in the 
Veſſel 85 of the higheſt Price, atid 42 of the loweſt Price, and each of them 
multi lied reſpeQtively by their ſeveral Prices, and the Total of the Produtts di- 
vided by the whole Quantity ſb mixed, will bring fosth in. the Quiofient the mean 


Price as before. 
| | Prices. 
Gallons 853 x 5 = 4282 


_—_—_ i. : $975 «44th. 
1280 1/2391 f © | 
Dn 


— The Operations of this Chapter being compoſed of Figurals and Plain Propor- 

Proofof eipled tions, have their Proofs accortlingly ſpoken to in 6ther Places! ' And by reverſing 

Proportions. the Queſtions and Varieties of Work, the Truth of. the Concluſions will fufficient- 
ly appear without further Aſſay or Example. on PP. 


re de AS. 


— ——_ 


Partis ſecunde Libri quarti 


FINIS. 
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The Third P a « T of the Fourth Boo x. 


CHAF. L 
Of PROPORTIONS Continued. 


Imple Disjun& Proportions have at large, with their Comparative Elements, Continval Pro- 
been unravelled in the foregoing Part ; therefore this will concern it ſelf —— = 
with Continual Proportions. Ele = wr 
Continual Proportions, as before inthe firſt Chapter of this Fourth Book, Aithmerical and 
were obſerved to be both Arithmetical and ——— that having the Difference Geometrical,bow 


or Exceſs, and this the Ratio between every two Numbers or Terms equal. As, crew, 


3 $- 4 6. &C. Difference 1. Examples of 
5. 7. . 9. Dit. 0G CT both. 

6. $. 10. 1% 6 EL 
4 


-. $.. 16 26 6 Rs 25 
- 9: 27 .© 8: . 364 nn 3. 
- 32 « 128. 512 . 2048. Cc. Ratio 4+ 


——=_ 
on 


= 
Geometrical 3; . 
; 


Arithmetical 2 


to 
COW Þ + Ww Þ 


Both theſe are called Progreſſion, becauſe the Numbers go forward from the firſt +—<rangy Pros 
Term, and have their Progreſs in an orderly Series, increaſing by an equal and JF," - 
continued Difference in the one, and Rat in the other. | E-- 

They both agree alſo in their placing or ſetting down, either the firſt Term to Wren they 
be ſet to the left Hand, and the reſt in order to the Right, as above : Or elſe the ®*: 
firſt Term at top, and the other underneath in order, as in Addition of Integers, #9» placed. 

Yet further, the firſt Term in both is called the Antecedent, and all the reſt in Antecedent and 
reference thereto Conſequents : And moreover the firſt and laſt Terms in both are _—_ 

| xtreams and 
the Extreams, and all the other Means. Means. 

As they herein agree among themſelves, ſo in ſome things they agree with D#ſ- Agremme with 
jund Proportions ;, that is to ſay, Arithmetical Continued, with Arithmetical Disjund# ; Disjunft Pro- 
and Geometrical Continued, with Geometrical Disjund. porrions. 


1. Numbers in Arithmetical Proportion Continued, or Disjun@, have the Aggregate 1: Total of the 
of the Extreams, equal to the Aggregate of the Means. Extreams and 


Means equal, 
Arith. Proportion Continued. Arith. Proportion Disjunt?. Example, 
$8, $- 1234 $07 © "BY 
Aggre-18-gate, Aggre-12-gate. 


| For in the Disjun, as 4+8, ſo7-5are12. And in the Continued, as 3-15 
ww 18, ſoalſo 64-12 ; and ſo likewiſe 9, the odd Mean added to himſelf, makes 
allo 18. | 


2. Numbers in Geometrical Proportion Continued, or Disjund, have the Produd of | 4 
the Extreams equal to the ProdutF of the Means. Means equal. 
Geom. Proportion Continued. Geom. Proportion Disjund?. Example. 
2:4» $16.32 $.1% 7: 63.88 
Pro-64-dutF. Pro-90-dutF. 


6s T For 


9 IS 9 Om 


—— ' 
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"reri2 Xx 327 _ Alſo 5 x 187 __ 
and 4 X = and 15% 6F © 9? 


And fo 8 the odd Mean multiplied by himſelf, produceth 64. 


10967- 3. If 4 Numbers in Arithmetical Proportion Continued or Dijun@, be added to 
. Four Prop 3 + / A : a 7 
tionals added to or ſubſtracted from 4 other alike Proportional, the Totals and Remains will re. 
or taken jo 4 ſpettively be like Proportionals ; and in the Totals the Exceſs will alſo be added, 
others, the CO®- 17 in the Remains diminiſhed. | 


ſequence, 
Arith. Proportion continued. Avrith. Proportion disjuntF. 
Example. 65-7. 0 Freels 3 ST 2 7. 9 - Excel 2 
4+- 8. 12 . 16 Excels 4 3-7 EG 
Totals 5 . 12 + 19 . 26 7 $4 3-42-41 2 
Remains 3. 4- 5. 6 * TS 2 $""g 


4. Four Propor- 4, If 4 Numbers in Geometrical Proportion continued, or disjund?, be multiplied 
tionals muttipli- ,.. q;yided by 4 other Numbers reſpeRtively proportional, the Products and Quo- 
ed or divided by |; 18 ſhall be accordingly proportional ; and the Ratio in the ProduRts will like- 


þ wo - _ 
; cared wiſe be multiplied, but in the Quotients divided. 


Geom. Proportion continued. Geom, Proportion disjund. 
Example. ELIE $ -. © Ratio 2 +”, 07 9» 26 Ratios 
WT, 4 Ratio 2 8. 32: 9. 36 Ratios 
Products 3 . 12 . 48 . 192 4 56 . 896 :: 81 . 1296 16 
N33» 3 - 3 :.4 Iz. I 1. I I 


—— 


Computation of \Wy herein further both Sorts of Continued Proportions agree, or diſagree with 
_— 1 themſelves, or Disjund Proportions, may be obſerved in uncovering their ſeveral 
ren Iſſes. Comparative Elements. Thoſe Arithmetical in the next Chapter, and thoſe Geome- 
rrical in the Fifth following, between which is placed the Computation of what 
iſſues from the Firſt, and afterwards the Proceeds of the Second in the Order fol- 

lowing, Viz. | | 
| ( Progreſſion Arithmetical, Chap. 2. ary. emgy Ch 4 

3 . 
Continued Proportions ) 


) Progreſſion Geometrical, Chap.s5 4 —— _ _—_ 
[ T 


CHAP. I. Progreſsion Arithmetical. 


Arithmerical Ecauſe in every Arithmetical Progreſſion, the Antecedent ſubſtracted from the 
Progreſſion. LJ Conſequent, ſhews the Exceſs or Difference ; therefore to beget new Pro- 
New Proportio- portionals, the Exceſs is added to the Antecedent ſucceſſively for the new Con- 
nals —_ ſequents. So as the Common Way, and indeed the moſt of what old Authors 
ET 99 have left concerning this Sort of Progreſſion, is, to ſet down orderly all the In- 
wy creaſe in their due Places, and then add them together as in common Addition 
of Integers. 
Q.0jSattinſid For Example-ſake : Suppoſe a Merchant ſelleth 15 Yards of Sattin, to be paid 
encreaſing tbe for the firſt Yard 4s. for the ſecond Yard 6's. and fo for every Yard an or- 
Price of evt) Qerly Increaſe of 2 5s, And it were demanded, what the 15 Yards of Sattindid 


Ow amount to ? 
Anſwer. Anſw. By ſetting down orderly all the Terms, and adding them together, 
s,  ” 
into one Total; the Sum is found 270; or 13 : 10, after the Common Way : 
Thus, 


Terms 
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Terms or Places. 
1.2.3. 4+5-6.7-8.9.10.,11.12.13.14.15 
Firſt Term, 4-6.8.10.12.14.16.18.20,22.24.26.28, 30.32 Laſt Term; 
Exceſs or Difference 2. Total or Sum 2705. or 131. 105. 


Or thus; 
Yards of Sattin 1} 4s. Firſt or leaſt Term. 
2 6 
3] 8 
4110 
5 | 12 
6 | 14 
7 | 16 Exceſs or Difference 2. 
8 | 18 | 
9 | 20 
10 | 22 
11 | 24 
I2, 26 
I3 | 28 
I4|] 50 
Terms of Places 15 | 32 Laſt or greateſt Term. 


270 Total or Sum. 


In this Example, the firſt Term, and as it were the Root, is 4, the ſecond is xuw the Tergd 
made of the firſt and one Diiference, the third of the firſt and 2 Differences, and art maae. 
generally every Term is made of the firſt and the Sum of the Differences, the 
Number of which is leſs by 1 than the Number of Terms, and fo the thirteenth 
Term ſhall be 4 and twelve Differences, that is, 4 4- 24, ſeeing in this Example 


the Difference is 2. 


The Number of Differences is noted by T— r. 
The Sum of the Differences by TX — X = @ — &. 


But for a more orderly Proceeding in the Computation of this firſt ſort of Pro- jp;,t to he no- 

greſſion, two things in general are to be noted. ted. 

I, That there are 5 Principals in every Arithmetical Progreſſion. 

2. Thatany 3 of the 5 being given, the other 2 may be found. 

The 5 Principals are. What the fie 

1. The firſt or leaſt Term of any Progreſſion, which in the Example above is 4, #/7737ats are. 
this is noted in Species with the Greek «, being the firſt ſmall Letter of their rol erg 
Alphabet called Alpha. Sins 

2. The laſt or greateſt Term noted in Species with the Greek ©, being the ,. 714148 Twm. 
laſt ſmall Letter of their Alphabet called Omega, and in the Example above is 32. and his Species. 

3. The Number of Terms or Places in the whole Progreſſion, this in the Inſtance 3-T'* Number of 
above is 15, and in Species noted commonly with the Capital Roman T. _ prin; "<A 

4- The common Difference or Exceſs ( ſometime called Increaſe), whoſe Wbre in 4. The EG FP 
_ is X, another Capital Letter of the Roman Alphabet, in the Example Difference and 
above 1s 2. Us Species, 

5. The Total or Sum of all the Terms in the Progreſſion, which above in the 5. 7% Tora! of 
Example is 270; for this the Common Note in Species 1s Z, the laſt Capital S#», and bis 
Roman Letter in their Alphabet. Species, 

The Invention of any 2 of the 5 by 3 given, conſtitutes 20 Propoſitions, ſet bw ty any 
down in Species by Mr. Oughtred, p. 78, 79, and 80, of bis Ciavts, that is 4 Pro- of theje the other 
poſitions for every of the 5 Principals: So as every Queſtion may be varied 20 79% jouna, 
ſeveral ways, though the thing ſought be one of thoſe 5. 


1/t, To find the firſt Term (or «) of any Arithmetical Progreſſion.  Tofrdtn pot 
1. If the laſt Term, the Number ot Terms, and the Exceſs be given, that 1s, _ | 
bd Es Then OX —TX=«. -Data,&.T,X; 


That is, from the Sum of the ſecond Principal added to the Fourth, ſubſtra& ute. 
the Produtt of the third Principal, multiplied by the Fourth. 
As In the former Inſtance 32.15.&2. to find 4. ' Example, 


Z2 


Progreſſion Arithmetical. _ Lib:IV.Par.llE. 
$2 (@) =» (T) 34 Total. 
2 (8) _2 (XN) 30 Product. 
34 (9+X)— 30 (TX)= 4 («) 
2. If the laſt Term, the Number of Terms, and the Sum be given, that js. 
@. Ti} 3. : 


332 


2, Data.w.T-L, 
27 
Then: wo — = 
T < 


That is, divide the double of the fifth Principal by the Third, and from the 


"_ Quotient take the Second. 
As in the former Inſtance 32. 15 . and 270. to find 4. 


. 2950 (L) 9 
2 542( 36 
540 (2Z) (T) 15 32 (s) 

4 (s) 


3- Data,@.X.Z. 3. If the laſt Term, the Exceſs and the Sum be giver, that is, ©. X.7, 
Then {X + y/ : «q + oX-þ:Xq—2ZX=a. | 


greater 
As « ſhall happen to be ; Chan Þ 
leſſer 


Examyle. 


That is, add together the Square of the ſecond Principal, with the Produd of 
the ſecond multiplied into the Fourth, and the fourth Part of the Square of the 
Fourth ; and from the Total, take the Product of the fourth and fifth doubled : 
to the Square Root of the Remain, add half the Fourth, except the firſt Term 
(or Number ſought) be leſs than half the Fourth, and then this Root is to be taken 


from half the Fourth. 
Example. As in the former Inſtance 32 . 2. and 270. to find 4. 


32 (6) 2 (8) 270 (Z) 
32 —_ —_ I 
64 32 w) 4 (Xq) 540 (ZX) 

96 _2(X DR y/ 

1024 (69) +64 (@X) +1 (4Xq) =1089—1080 (2ZXk) =9 (; 
; I ax 

The half of X is here added, becauſe + the oY , 

Firſt Term is greater than 2 the Excels. 4 («) 


Rule, 


. Data. 4. If the Number of Terms, the Exceſs, and the Sum be given, that is, 
T. X. Z. T1 .X& &. 2Z x A X 
Then —, — M Ge" O. 


-& $ 


Rule, Thek is, divide the double of the fifth Principal, by the double of the Third ; 


dud of the Third multiplied into the Fourth. 
Example. As in the former Inſtance 15 , 2. and 270. to find 4. 


270 (Z) 15 (T) | I5 (T) 
2 y | 


— 1 6 = 
549(2Z) 30(2T) 30 \ 1(3X) 3o0(TX) 
Ig —— 15 ==4 («) 


To find rhe laſs 2dly. To find the laſt Term (or ©) of any Arithmetical Progreſſion. 
TD fx 1. If the firſt Term, the Number of Terms, and the Exceſs be given, that is, 
&.T.X. Then «&+TX—X—o. or T—1xX-þ&a=0. 

That is, to the Produ& of the third Principal multiplied by the Fourth, add 
the firſt and ſubſtra& the Fourth ; or multiply the Number of Terms lacking 1, 
by the fourth Principal, and to the Product add the Firſt, 

AS 


Rule. 


A IT IRE tad ned Hs oat Mad Pct, 


to th&Qnotient add half the Fourth, and from the Total, ſubſtra& half the Pro- 


3 es Aa at ad ed BE at att *<Y 
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As in the former Inſtatice 4 . 15 . and 2. to find 32. | Example; 
req OT) 15—1=14 (T—t) 
2 (X) 2 (8) 
30 (TX) 28 (T—1XxX) 
4 («) 4 («) 
34 (TX+e) 32 (6) 
2 (X) 
32 (6) 
2. If the firſt Term, the Number of Terms, and the Sum be given, that is, 2+ Data.e.T.. 
i. TaS+ , 27 Te 
Then 4 _ 


That is, double the fifth Principal, and take out thereof the Produt of the Rule, 
third multiplied by the Firſt; then divide the Remainder by the Third. 


As in the former Inſtance 4. 15 . and 270. to find 32; temple. 
270(Z) 15CT) 
So 
540 (2Z) — 60 (T«) =480 | 
—__—_ —_ ——|( 32 (6 
75 (7 OO 
3, If the firſt Term, the Exceſs, and the Sum be given, that is, 3-Daa.aR 2. 


& ,X-.L. Then y/ - &q—&X-j-7Xq+2ZX ; =IX=0o. 

 Thatis, Square the firſt Principal, double the Produ& of the fifth multiplied Rule. 
by the Fourth, and add them together with the fourth Part of the Square of the 
Fourth : From the Total, take the Produdt of the firſt multiplied by the Fourth, 

and from the Square Root of the Remain take half the Fourth, 


* As in the former Inſtance 4.2. & 270 . to find 32. Example: 
| y A 
XX- $5908 
4(«) 4 @) 2X2 . ' $40 (ZX) 
4+ a0 TT 2 ny 
16(«q)-8(«aX)-+ 1(:X)-+ 1080 (2ZX)=1089( 33 G3) 
32 (6) 
4. If the Number of Terms, the Exceſs, and the Sum be given, that is, 4.Data, TXZ: 
F - A+ &> 2Z TX MR . 
Then IT + Fa X. => Ws 


That is, divide the fifth Principal doubled, by the double of the Third ; to 1. 
the Quotient add half the Produdt of the Third multiplied by the Fourth, and 


from the Total take half the Fourth. 


As in the former Inſtance 15 . 2 . and 270 . to find 32. "Wi 
270 (Z) 15 (T) 15 (T) 
REAR. - 
549 (2L) | 30 (2T) 3o(TX). 30 4 
15 (2) Mb 
_1 (8) 
32 (6) 


3dly. To find the Number of Terms (or T') of any Arithmetical Progreſſuoii. +, find the Nan 
1. If the firſt Term, the laſt Term, and the Excels be given; that 1s, ber of Terms. 


1.Data. «.o.X. 
was 
6 V Thet 


_ — —— 
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R-le, That is, ſubſtratt the firſt Principal from the Second, divide the Remain by 
the Fourth, and to the Quotient add an Unit. 
Examp'c, As in the former Inſtance 4. 32.& 2. to find 15. 
"— 
32 — 4 = 28 


+ Da. e.o.7 2. If the firſt Term, the Jaſt Term, and the Sum be given ; that is, 


& . @. £. 2 
Then FTP os 
Ru'c. That is, divide the Double of the fifth Principal, by the Firſt added to the 
Second. : 
Exam; le. As in the former Inſtance 4. 32. & 270. to find 15, 


oC Go 2Z 
4 + 32 =36) 540 (15 (T) 
promey 2.X.Z2. 3, If the firſt Term, the Exceſs, and the Sum be given ; that is, «. X. Z. 
Then y - DEE ah X=T. 
Rule. ' That is, ſquare the firſt Principal, double the Produ& of the fifth multiplied 
by the Fourth, and add them together with the fourth Part of the Square of the 
Fourth ; From the Total take the Produ&t of the Firſt multiplied by the Fourth, 
divide this Remainer by the Square of the Fourth; and from the Square Root of 
the Qpotient take the Firſt, and add half the Fourth. 


Example. As in the former Inſtance 4. 2 . & 270. to find 15. 
| þ,Q.4 Z XN 
4 («) 4 («) 2x2 Kee hoon 
4 2 (1) 4 0) $4 OD 
pony —_— FE 
16 (aq) — 8 (aX) +1 (zxXq) + 1080 (2ZX)==10689 (Z 
. (X9) 4 \2 
& IX 


341% =150T) 


4.Dara. o.X.7Z., 4+ If the laſt Term, the Exceſs, and the Sum be given ; that is, ©. X. Z. 
Then © u = J  £0T0X-3Xq—22X TIS 


Xq | : 
| -greater WE 
As « ſhall happen to be TB ſer $than IN. 
R.le. That is, ſubſtract the Produt of the fourth and fifth Priricipals doubled, from 


the Product of the Second and Foarth,added to the Square of the Second and Fourth 
part of the Square of the Fourth ; divide the Remainer by the Square of the Fourth, 
and take the Square Root of the Quotient from the Quotient of the Second added 
to half the Fourth, and divided by the Fqurth ; except the firſt Term be leſs than 
half the Fourth, for then this Root is to be added. | 


Exam le. As in the former Inſtance, 32.2.&270. to find 15. 
32 (%) 0 : Z X 
{-TIA) 32 2X2 '270X2 
Mm 1 64 32 (a) 7, | or; 5 
3G) gg A200 40 > 
2 (X) 10246) +64 («X)-þ1(45X9)—1o8a(2ZX)  Y 
| 4 (X9) on - = (5 


; —>=15(T) | 
The. 
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The Root 2 is ſubſtratted here, becauſe 4, the 
Firſt Term, is greater than 2 the Exceſs. 


4thly. To find the Exceſs (or X) of any Arithmetical Progrefliod. To find the 
1. If the firſt Term, the laſt Term, and the Number of Terms be given ; that is, £75 _ 
OY a t. Data. &w.T; 


Gy — & 
Then =— ' ==X.. 


That is, Take the firſt Principal from the Secorid, and divide the Remalner by gute. 
the Third made leſs by an Unit. | 
As in the former Iiiſtance, 4. 32. & 15 . to find 2. Examp'e: 


15 (T) 32 (6) 
J 4 («) 
"14 )_28 (28) 
2, If the firſt Teri, the laſt Term, and the Sith be given; thet is, « .@:Z. 4.D42. aw.t; 


Then O—AT—x 
2Z—Gw—& 
That is, Subſtra& the Square of the firſt Principal from the Square of the Se- gue. 
cond, and divide the Remainer by double the Fifth, lacking the Firſt and Second. 


As in the former Inſtance, 4. 32. & 270. to find 2. Example: 


RE . 
1024 (@q) 
270 | 4X4 = 16 (a9) 
2 3344 . 1008 ( | 
w— — \ 2(XK 
(2) as (ot 
: bk p the firſt Term, the Number of Terms, and the Sum be given ; that is, 4:Dara. &T.2 


That is, Take the Produtt of double the firſt Principal multiplied by the Third gue, 
from the Fifth doubled, and divide the Remain by ttie Remairi of the Titird ſub- 
ſtrated from his Square. 


As in the former Inſtance, 4. 15 . & 270. to find 2, Example; 
270 (Z) 15(T)X4(s) 
2 60 
$40 ——— 720 aToJj===4i0, 
"1. F —|{( 28) 


15&15=225(Tq)—15(T)=210 

4 If the laſt Term, the Number of Terms, and the Sur be giver, that is, g.Dic. «T2: 
O:T.Z, 2 To — 24 
| Then RET” X. 

That is, double the Prodn& of the third Principal multiplied by the Second, arid Rule: 
ſubſtra& therefrom the double of the Fifth : divide the Remain by the Remain of 
the Third ſubſtracted from his Square. BT es | 

As in the former Inſtance 32, 15 . and 276 - to find # Exempl:: 


43 
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32 (6) 
_15(T) 
160, 
32 
480 270 (Z) 
2 2 
960 (2 To) — 540 (2Z) ====== 420 : 
— TT — —|( 2 (RN) 


ISxl5=225(Tq)—15C(T) =210 


Tofind the Sr. 5thly. To find the Sum (or Z) of any Arithmetical Progreſſion. | 
1.Data. 4-@.T. 1. If the firſt Term, the laſt Term, and the Number of Terms be given, that is, 


"PO ToxT* _, 
2 


Then To +T«=2Z or 


Rule. That is, the Product of the third Principal multiplied by the ſecond, and added 
to the Produ& of the Third multiplied by the Firſt, ſhall be equal to twice the 
Sum: or if the two Products be halfed, or if half the ferſt and ſecond be multi- 
plied by the Third, or the whole firſt and ſecond by half the Third, the Sum 


will be had. 
Example, As in the former Inſtance, 4. 32. and 15. to find 270, 

| © > * hs x ; 
15(T) 32 +4=36 x 77270 (L) 

2 0, 18 

ZO .I5 CT) 5 

45 4 («) p__ 

18 


_ 480 (T&@) +60 (Te)=54 
_po(To) +60 Ef'270 ® Sn 


2.Dara, &.0.X. 2, If the firſt Term, the laſt Term, and the Exceſs be given, that is, «. @, X, 
Thien —_= Lobe=2Z. 
Rule, That is, ſubſtradt the Square of the firſt Principal from the Square of the Se- 


cond, divide the Remain by the Fourth; to the Quotient add the Firſt and Se- 
cond, and take half the Total. 


Exampl-. As in the former Inſtance, 4 . 32. and 2, to find 270. | 
32 (6) 
32 
wy 4 («) 
96 4 


I024 {ny — 16 ===1x008 @ # 
—(c) TED _ — ba (Z) 
| my 


3.Data,u.T.X. 3. If thefirſt Term, the Number of Terms, and the Exceſs be given ; that is, 
" 3 1 1 Then TX—X-þ2« in T==27Z. 


Rule, That is, multiply the third and fourth Principals ; from the Product take the 
Fourth, to the Remain add double the Firſt, multiply the Total by the Third, 
and half the ProduQ. | 

ExamP'e, As.-in the former Inſtance 4. 15 . and 2. to find 270. 


15 (T) 
2 (RN) 
— X 20 ' 


30 (TX) —2=28+8=36x15=540 (270 Z) 


—  — 


2 
4+ Paca,o,T.%, 4+ If the laſt Term, the Number of Terms, and the Exceſs be given, that iS, 
@,T.X. Then 24+X—TX in T==2Z. BOT 

| my a 


b 


, - 1 S 
WM * bo 
% , - * 
s% - 
A 
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That is, from the doubled Sum of the ſecond Principal added to the Fourth, Rulc. 

take the Product of the third multiplied by the Fourth ; multiply the Remain by 

the third and half the Produdt. . - 


As in the former Inſtance 32 . 15. and 2 . to find 370; " Example, 


32 (6) 
- | 
64 15 (T) | 
2 (X) _2 (X) T 


_66 (26--X) —30CTX) =36x1 =129( 270 7) 
2 


Touching theſe Principals and Propoſitions, two things more come under far- What fitter ti 


ther obſervance. ; : |  benond. 
Firſt, That by every three of the 5 Principals given, both the other 2 wanting r. Both the two 
| unknown found 


areto be found. | by three gives, 
As Data. Queſitd. Propoſitions. 
& .0.F Z&X|r} |} ©. [+| 
«.0.X[T&E]1 Z-.& 2 5 
ad Leh b) <gy— + 
" Wu 2 I 2,02 5 
« . T.Z}o & X 2 16F the! 2 + © 3lof the! 4 
«&\X.Z|o & T 3| J2-&3| | 3 
OO. T.XlaG&GZ|1j j1-&4 $ 
@ , 1.4G1@ &Kf2 1.& 4 < 
@,X .Z « &T|3 . & 4 3 
1.,.X%.Z\@&s js (1.0 4; | 2 


Secondly, That all Queſtions duly propoundgd in Arithmetical Progreſſion, give 2. The Data and 
3 of the 5 Principals, and require ſometime one, ſometime both the other, and Wefira in every 
ſometime vne or other of the middle Terms ; ſometime the Increaſe is invetted, Ruejiion, 
and ſometime one Queſtion includes another, ſo as 5 Caſes will compleat all need- Fire Caſes. 
ful to this ſort of Progreſſion. _ S "£1. 
Caſe 1. When but one of the 5 is ſought, the Propoſition under which the Re- 7+ f ut one - 
ſolution falls, is to be uſed, as by the Examples above is largely to be ſeen ; alte- my __- 
ration only to be made for Fractions and Decimals, where occaſion requires, ac- 4treration for 
cording to their Nature and Uſe. [LS ' Fraftions and 
Caſe 2. When 2 of the Principals are required in the Queſtion, after one is found, Pecimats, &c: 
the other is to be ſought ; and becauſe the Propoſitions get 3'of the Principals, — 
and ſome of the Propoſitions are-more eaſy than others, ſometimes it happens {, eaſuſt to bt 
that the Principal found in the Work of the Firſt, will more eaſily procure the choſen, 
other ſought, and ſo may be uſed as if one of the Data, | | TEEN 
Example 1.. A Grocer {elleth 80 tb. of Spice conditionally, to be paid for the Qof Spire ſold, 
firſt Pound 2 4. for the ſecond 5 d. and { increaſing by 3: The Queſtion is, what 7%! $aid for 
was paid for the laſt Pound, and-for the whole 80 tb? "I = yu the * 
Anſw. For the laſt Pound 239 Pence, and for the whole 9640, or 40 1. 3s. 44. whole. 


In this Queſtion are, Anſwers 


Data a :T AX 


The 2 .80. 3 _ : Reſolution. 
Principal. M4) 
oe Weſtta Jab Principal ; of cheF - © Propoſitions 
Wherefore $80 CT) 7 And $o (T) 
2 (© 3 (X) 
_ £2 =o” 
_\+(@):- 0-5 3 (8) 
242:(TX--a) 237 (TX—X) 
TT 110, TOS i 400)-..4-2., 
—_—_ (@) 7 241 x80==1 =—< 964 oz) 


6 % Example 
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Q. Of hew maty : Exampid 2. If a Man receive 841. of certain Men, by an orderly Increaſe re- 

Mein a Sum ww membring only the Paiment. of: the firſt Man to be:g 1. and the laſt 33 1. and would 

—_ }, know of how many Men he received the ſaid 847. and what each Man paid one 
PH” more than another : what ſhall the Anſwer be ? | 

Anſwer. Anſw. Of 4 Men, and each Man paid 8 1. more than the other. 


Data .& . 0 . Z 
) Reſolution. 


Hereare 9. 33.86 _ : | 
P, Queſita ) 4 $ b Princing : of the ; 5 Cpropoſtions. 
Wherefore And 33 (6) 
& G 2Z | 33 
9-+33=42)168 (4(I) 99 
| 99 
| roBy (@q) 
84 (Z) 9X9==381_(«q) 
2 3349; 1098 E (X) 
168 (22) —42 (@rpox) == . 126 
Q. of Gain in Example 3. Suppoſe a Man gain every Monthin the Year 30 5s. more than he did 
the firſt and laſt the firſt Menth, and at 12 Months End found the W hole to amount to 280 1. what 
Months. were his Gains the firſt _— onthe of the 12 ? : $ 
$ 4p $, . 


Anſw. The firſt Month 5 :1:8: And the laſt Month 31 ten ch. 


Data . T « d.4 - Z . | Ws 
12 .30 .-5600 the Shillings in 280 4. 
T Reſomition. 


| Queſnazs Ne rGnr ar I *cofthes : Propoſitions 


Anſwer. 


Here are 


Wherefore 5600 (Z) . 12'(T) 0 <P I12(T) 
: 2 TW ES, 


360(TX) s. 


4814 ———180==3014 (a) 


11200 (2Z) 24 (2T) 


And $600 (2) 142) 120) + oo 
"423 -- —— 6; 


*11200(22)  24(2T) 360(TX) | 180 ay «. 
nw! 5240 NE 180: 2-- 6463—152=631546) 


Q. of the Nun. _ Example 4. A Man had divers Children ; the Youngeſt's Years old, and the 
ber ar. 4gesa} 'Eldeſt 40, and every one Cer, than the other by 2 Years: how many Children 
Children. © had he, and whatwas the Sum-of «ll their'Ages?- © + | 

Anſw. He had 18 Childrenj and their Ages together were 414 Years. 


Anſwer, ' Jags 
F Data .. «&., 6X: p '# 0 
Here are9 6. , I : Reſolution, . 
T? (3) Principal. r - $3 
Queſna$ 7 er er fof the 28 Propoſitions. 


©. OC | j] 
Wherefore' ,. __ Fa tl | 
HEM \7 +t= with) 


-(X) 2 
And 40G) 6(s) 
— = Ex 
1600 («q)— 36 («q)==1 564 Qt / 
Et —— C——— 414 (Z) 


In all theſe Examples the Demands being double, after the firſt is found, he may 
be taken with two other of. the Data for finding the ſecond Demand: As in the 
_ laſt Example after T, the Number of Terms was found to be 18 ; Reſolution - 


the ſecond Demand Z might have been found by«. T.X; ore.c. T. ore. T; 
X. as well asby «. @. X. the firſt Data. And if by«, . T. that is the firſt 
Propoiition of the 5th Principal, the Work had been ſhorter than that above z and 


the like is to be underſtood of others. 
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Data. 
4 74 G of 
6 .40.18 40 +6==46 T Queſita. 


(5) 23 x18= 414 (Z) | 

Caſe 3. When together with a Queſtion in Progreſſion 18 involved, explicitly or 3.7 on Quiſtios 
implicitly, another Queſtion, whoſe Reſolution belongs to ſome other Element of * !®luded in a- 
Numbers, Operation is to- be made accordingly. of END ——_ | 

Example. It 100 Eggs be placed, every one a Yard diſtant from other in length, Q. of gatbving 
and the firſt a Yard diſtant from a Basket : whether one might gather up the Eggs #? 199 £285. 
one after another, ſtill returning to the Basket to put them in, before one can 
ren 4 Miles. | 52 

Here are given in this Queſtion the firſt Principal «, which is 2 Yards, (viz. a Anſwer. 
Yard from the Basket to the firſt Egg, and as much back again to the Basket) 
the third Principal T. that is, the 100 Eggs, and the fourth Principal X or 2 
Yards, (viz. a Yard forth and a Yard back): And Z the fifth Principal isdefired, 
that is, the Number of Yards he that doth gather up the Eggs runneth in all for- 
ward and backward. And then becauſe another Queſtion 1s included, that is, 
whether this Number of Yards will reach in Length 4 Miles or not ? the Number 
found is to be compared with the Yards in 4 Miles, and allowing 1760 Yards 
to an Engliſh Mile, Z or 10100 Yards found to be run in gathering up the Eggs; 
is ſeen to amount to 5 Miles and almolt 3 quarters of a Mile more. 


Data 100 (T) 
&.T. A. 2 (Xx) 


4. +65.3. Sd Dueſita Nards. Mile. Yards. Miles, 


AS1760 . 1 :: 10100, 5$4. 


2 (X) 
an Ales, 
Rs hn 4 X 1760 = 7040. 
202 X 100 = 20200 Yards, 
M ( 10105(2) 


Caſe 4. When the Increaſe 1s inverted, that is, turned into Decreaſe, and the If the Tacreif 
Queſtion propounded with every Term ſucceeding the Firſt leſs than the Firſt ; peak 
then accompt the laſt Term the Firſt, and theFirſt the Laſt, till the Work of the 
Propoſition be ended. | . 

Example. A Scout-Maſter-General being commanded to diſcover the Quarters Q. Of marchi 
of an Enemy, returned this Accompt; If moving (faith he) from the Place  foborgy 
where we now are the firſt Day 30 Furlongs, the ſecond Day 28, the third Day Ezeny. 

26, and fo every-Day leflening 2 Furlongs, in the 15th Day we ſhall come to the 
Enemy ; but they would meet in 9 days: how far ſhall they marck in a Day one 
day with another, to overtake the Enemy in their Quarters in 9 days ? | 

Here the firſt Work being to find out the. Diſtance of the two Armies, or Z acc... 
the 5th Principal, to the finding whereof is given «, the firſt day's march, 30 Fur- 
- longs; T the 15 days, and X the Difference of their March, which is 2 decreaſ- 
ing; ſois the increaſe of the Progreſſion inverted, wherefore « the 30 ſhall be & 
the 15th Term, and that Term 2 (implicit in the Queſtion) ſhall be inſtead of 
«, Theneither by .«.@. T,ora.T.X.oro.T.X. may Z be found, which 
will be 240 Furlongs; and then the other Queſtion will be reſolved by dividing 
240 by 9, andtheir March thereby found to be 264 Furlongs in a Day. : 


Data, F 
@.T.X. 30 (6) x 
29.15.2 ''S 2: | Dueſita. 
6. 15 CT) 
2X) .2(X) T 7 
30 


62 (264-X) — 30 (TX) = | _ | | 2 
2J06reD) IRATR} —Y _ (263 Furlongs. 
| Caſes. 


wv 
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& If amiddt? Caſe 5, When any middle Term (that is, intermediate between the firſt and 
Tra bs joaght. laſt Terms) is demanded, the ſame is to be found according to the Data. For 
ſeeing the Number of ſuch middle Term may be repreſented by T, the whole 
Number of Termsin a Progreſſion, the Sum of ſuch Term may be repreſented by 
&© the laſt Term of the Progreſſion - ſo as with little alteration all the Propoſitions 
betore, tor finding the ſecond Principal &, may ſerve to find the middle Term de- 
fired. 

As if « and X be given, then by the firſt Propoſition of the ſecond Principal, 
take an Unite from the Term deſired, and multiply the Remain by the Excefs, and 
to the Product add the firſt Term, 

And ſo in the toregoing Inſtance, if 4 and 2 be given to find the 12th Term of 
that Progrc//ion, that is, 26: An Unite taken from 12, and the Remaia 11 multi- 
plied by 2, is 22, to which 4 added, the Total is 26 deſired. 

But if Z be one of the Data, let-it be underſtood to be the Sum of the Pro- 
gre/ſon to that middle Term deſired, and not the Tofal Sum of the whole Pro- 
zrcſſoa; and then Operation may be made therewith, as in the other 3 Propoſiti- 
ons of the ſecond Principal. | 

And if &, or the laſt Yerm of the whole Progreſſion be given, for one of the 
Data ;, then invert the Terms in the Progreſſion, and multiplying 1 leſs than the 
1erm delired by the Exceſs, ſubſtract the Product from G&. 

So the 12th Term of the former Inſtance ſhall be the 4tþ Term, from which 
taken, and the reſt 3 multiplied by 2, the Exceſs ſhall be 6, which taken from 32, 
the Remain will be 26 as before. 


ET - 2-3. 4- 3. 6. 7. $: 9+ 10-11. 12.13. 14.198. 
6 ;$ . 10.12: 14-36. +$. 26. 23. 34. 36.26: 30. 32. 
13 12.11.10. 9. 3» 7. 6. 4, $> $- 2- 1. inverted. 
Fro of Aruh= The Proof of the Operations in this ſort of Progreſſion, is by placing every In- 
_ P.o creaſc in its due Seat or Term, and by common Addition of Integers to colle& 
ON the Numbers into one Total, as in the firſt Example of this Chapter. 


E xamp!cs, 


CHAP. Ill. Tranſpoſition. 


Tra-ſpofiion / By E firſt-born of Arithmetical Progreſſion is Tranſpoſition, which is an orderly 

what, avd the - & diſpoling of ſome Parts of a Number, ſo as there may be an equal Difference 

Sorts. berween the Parts ſo placed, ora diſpoſing of a Number ſo that the Parts deſired 
may be taken, and the other left. 

The fr. Smt - The former ſort reſembles Divszon, in which though the Dividend be taken a 

what it 41h thouſand Times by the Diviſor, yet the Diviſor continues intire. This Tranſpo- 

rejemble. . -  ſztion is to be done with due obſervation of the Parts : for if the Parts placed be 

how w!0#3"*. Tome Aliquot Part of a Number, and the Places be equal to the Diviſor, that 
. Aliquot Part is the deſired Number ;, but if. .2 or more different Parts be taken, 
then half the Number of the Diviſor of one ſort, and half the Number of the 

_ *Diviſor of the ather ſort of Parts, muſt be taken. 
Exa:hpls. ' Examples of both follow. 


Q 0jSeuldiers, | A certain Paſſage of Square Form had 4 Gates oppoſite one to the other, tha: 
how aiſjed, '1', In the middle of each fide one; and there were appointed 9 Men to defend 
thit 2 le Nam each (Front thereof, ſome at the Gates, and the other at each Corner or Angle: 
Sides *- "fo cach Angleferved to aſliſt two Faces of the Square if need required. Now this 
wit ſox2 oe Pare Paſſage being thus mann'd with 9 at each Side, it happened that 4 Sonldiers 
extert aiud, and COMmIng byy{defired of the Governor: to be entertained into Service, who tokl 
others dijciar- them he could not admit of more than 9 upon each Side of the Square : to whom 
6rd, one of the Soldiers being skilled in the Art of Numbers replied, If he would 
take them into Pay, they would place themſelves amonglt the reſt, and yet keep 
{ti]l the Order of 9 for each Face of the Square ; to which the Governor agrecd, 
and they were admitted. But afterwards liking not their Service, they indea- 
yourec| to remove themſelves 'and alſo draw away each Man his Comrade, yet 
would leave 9 to defend each Side of the Paſſage : and how may this be ? 
Anſw-r. Wn The Square having 4 Gates and 4 Angles, that is, 8 in all, 3 of each 
i 


including the Angles, this 8 multiplying 3, produceth 24 for the whole 
Number, 


Chap.lll. Tranſpoſition, | Fat 
' Number, whoſe Aliquot Part deſired is 3; and ſo many were placed at each 
Gate-and Angle before the 4 Souldiers were admitted, as at 4. E- 2 
Then each of the 4 placing themſelves at the Gates, removed from every Angle 
to every Gate one Man, as at b. where the whole Number being 28, that is, 4 
times 7, and 4 being half the Number of 8 the Diviſor, muſt be now taken, becauſe 
$ will not evenly divide 28; and ſo it muſt be, that 7 ſhall be the Number belong- 
ing both to a Gate and an Angle, thatis, 5 to one and 2 to the other, and 4 
times 5 and 4 times 2 makeup the 28. | ES 
But then $ being taken away, and 20 Souldiers only left, which 20 will not be 
. evenly divided by 8, but by 4 the half thereof; and therefore 5 the Quotient 
ſhall be the Number belonging both to an Angle and a Gate, that is, 4 to one; 
and 1 to the other, asatc. So as upon their departure, 2 were removed from the 


Gates, and placed at the Angles. 


P 3 J "= o [* $7 4 

$119 S[b]5 I [c | x7 

33 3] 2 5 2 [Li 4 

| Andthe like is to be obſerved on the contrary, when the Parts of one and the gxampt- 
fame Number are to he ſo tranſpoſed, that their Fronts ſhall be more or leſs. where with 
As the Number 12 may be ſo parted and placed about a Square, that the Fronts {ik Nwmber the 
every Way ſhall have 3,4,0r 5, aSat d. e. f. _ _—_ 
j 3. *| j A 4] | [ oY Y E; 
3|d je |2 x x|f I 


[3 fi ns 


The other ſort of Tranſpoſition to diſpoſe a Number fo that the Parts deſired 77, her Sort of 
may be choſen, is uſed in Lottery, where ſometime the 4, 5, 7, 20, ©c. Perſon or Tranſpofition 
Thing is reſpected to be ſecured, and this is performed thus : Take as many Units ſed in Lottery, 
or Ciphers as there be Perſons or Things on which the Lot is to paſs, and diſpoſe 
them on a Paper in a Row ; then fet a Prick' on the refpeted Place as the Lot is 
to fall upon, whether the 3, 4, 5, &c. and fo count along on the remaining Places, 

{till pricking the alloted Place till the Complement of the Lottery be marked 
out ; and then you ſhall ſee how to place the Perſons or Things, that the Lot 
may fall where deſired. | L 
Example 1. If 24 Perſons have done a' Villany, and 6 of them more guilty Q. of Maleſe- 
. than the reſt, and being apprehended and found Guilty at Trial, the Judg deter- ors conden- , 
mined by a Lot, that every 7tb Man ſhould die, till the Number of 6 were exe- "4»bich.to at- 
cuted : how then ſhould the Men be diſpoſed; that ſo counting by 7, the Lot of '* 2 /*- 
Eſcape ſhould always fall upon one of the 6 that were moſt notoriouſly guilty ? 
_ Auſw. By ſetting down 24 Ciphers, and telling along by 7 and 7, the 6 Men de- ,,,.. 
ſigned to die are ſeen to be ſet in the 4,7, 12, 14, 20and 2r Places. | | 
I.2.3.4-5-6.7.8.9.10.11.12.13.14-15:16.17.18.19.20.21.22.23.24. 
0.,0.0.0.,0.0.0,0,0.,0.0.0.0,0,0.0,0,0,.0.0.0.0.0,0., 
| ; 3 
4 14:6 + o® 

Example 2, A Ship at Sea wanting Proviſion, having 15 Chriſtians and as many Q. of Chriſtians 
Turks, and to preſerve all from famiſhing, reſolve to die to feed each other, yet 41d Tirks, how 
ſo as by Lot, and that counting by 9 and 9 the ninth Perſon ſhould die: Now the to ſave che Chrk- 
Maſter being a Chriſtian, and deſirous to fave the Chriſtians, diſpoſed them fo as _ 
the ninth Perſon ſtill fell out to be a Turk : how may this be done? _ - "nl 

Anſw. 4 Chriſtians 5 Turks, 2 Chriſtians 1 Turk,. and ſo along according to Anſwer. 
the Vowels in Populeam wirgam mater Regina ferebat, counting u 1, e 2, 4 3, 0 4; 

u 5. Or by the former way; * 
1.2.3-4+$-6.7.8.9- Lo I. £2:1 3, 14-IS.16. 17. 18.19.20.21-22-23-24-25-26-27.29,29. 30. 


I4 4:7 .12,t 10 g 2. E 13.16.11 6. 3 9 
5 Y Tranſ- 


__——— — — —— 
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Prosj of Tranſ® Tranſpoſition of both ſorts, carries along with the Demonſtration above ſick 
 politioe- Evidence of the Truth of the Work, that nothing can be added for Proof more 


CONVINCINg. | | 


—— 


CHAP. IV. Technology. 


Technology, HE latter Iſſue of Arithmetical Progreſſion called Technology, goes commonly 
how called. under the Names of Sports and Paſtimes ; but the Learned A4l/ted entitles 
What it doth it Technology, which imports as much as an Artificial diſcourſe or diſcovery of 
import, Numbers or other things concealed. 


Gey/ius, and Alſted from him, defines Technology to be a Propreſſional Arithmeticat 

—_—_ 4 Diviſion, and that either by Progreſſional Arithmetical Diviſes; Or 2ly of Progreſ- 

Sorts. ſronal Dividends Arithmetically : Or 3ly, into Progreſſional Quotients Arithmetically. 

1s the fot Sort $- 1. In Diviſion by Progreſſonal Arithmetical Diviſors, the Work is to find ſuch 

fx things. Numbers to be divided as will leave the Remains of the Divilion, either firſt 
Equal ; or 2/y, Progreſlional; or 31y, Equal till the laſt Diviſion, and then nothing ; 
or 4ly, Progreſſional till the Laſt, and then nothing ; or 5ly, Diſtant from the Di« 
viſor above an Unite ; or 6ly, Diſorderly. 

Inall which there are many Numbers of ſuch Properties, ſo as the Enquiry is 
fometimes for the leaſt Number of that Property, and ſometime for any ſuch 
Number at random. | 

r. To find Re- 1ſt, To find Numbers whoſe Remains ſhall be equal continually, multiply all the 

mains equal. PDiviſors one into another, and to the laſt Product add the common Remain. 

The leaft Nunbey And if among the Diviſors there be none of them compound one of another, 

of ſuch Property. then this Total will be the leaſt Number of that Property, otherwiſe not. There- 
fore to get ſuch leaſt Number, omit the compound Diviſors, and double the Pro- 
duct of the reſt being multiplied one into another, if the compound Diviſors be 
4 or 6, or 4 and 6, andadd thereto the common Remain. 

But if the Diviſors be 8, 9, 10, being 8 and 9 are doubly compound, beſides the 
doubling multiply by 6, and ſo proceed accordingly for other Compounds : And 
having gotten the leaſt Number, add him, lacking the Remain, to himſelf ſuccef: 
ſively, and other like Numbers will be produced. 

Q of « Nunber Example. One trying whether a Number was Prime or Compound, found that 

whoſe Remain 1, hy Diviſion with 2 there was 1 remaining, .and fo likewiſe dividing by 3, 4, 5,6 

_— 23> and 7, there was ſtill left 1 for the Remain : what was that Number ? 

49%  Afw. If theNumber queſited be intended the leaſt of that ſort, it ſhall be 
421 3 but if any Number of that Property, add to 421 continually 42v, and other 
like Numbers will be produced. 

Here the Diviſors 2, 3, 4, 5, 6, 7, multiplied one into another, produce 5040, 
to which 1 the common Remain added, the Total is 5041 : but this is not the leaſt 
Number of that Property, becauſe among the Diviſors 4 is compound of 2, and 
6 of 3, wherefore both 4 and 6 being omitted, the Product of the reſt is 420, 
to which 1 the Remain added, makes 421 for the leaſt Number of that Property. 

n 6 24 120 720 
| 2% 3X 4X5 X6X7= $040 
1 Remain added. 


$041 
bo 22 E2 Z p 4 
5041 5941 ( = 5241 5241 ( 5241 
2 ©-| 2520 ——{ 1680 ——{ 1260 =—{| 1008 ——{ 840 —— 
n (25 4 - O : 3 F 4 : 729 
6 30 E 
2X 3X5X7=210 
3 
420 Doubled. 


1 Remain added. | 
421 The leaſt Number of that Property: 


GO! Es Be is Hs Bw Bs 
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1f the Diviſors propoſed be 2.3.4.5.6.7; 8.9.10. 11. then the leaſt Exanyple is 

Number which divided by them will ſtill leave i remaining, is found to be 47721, *** Phuifors. 

For the Uncompound. or Prime Numbers, 2.3.5.7. 11, multiplied together, 

make 2310, which doubled for 4 and 6 makes 4620 and then for 8,9 and 10, 

the other 3 Compounds multiplied by 6, that is 2 x 3, produceth 27720; to which 

: the common Remain added, is 27721 : And by Addition of 27720 therero, 

other-like Numbers will be produced. : 


& 20 210 
2X 3X5 X7X1 == 2310 I 2 
——— 
ER IE — - 
6. #36 
25720 


1 Remain added. 
2772t Leaſt Number. 


21y. To find Numberswhoſe Rethains ſhall be Arithmetically Progreſſional : 2. 79 fd Re- 
Nultiply as before the Diviſors, if they be all Prime, one into another ; and from mains Progree 
the laſt Product ſubſtra& the Difference between the Diviſor and Remainer given, 
and this Remain ſhall be the leaſt Number of that Property; to which if the Pro- 
duct be added, other-like Nambers will be produced. 

And if ſome of the Diviſors be compound one of another, tlien as before omit The {eaſt Num- 
them ; and from the Produd of the reſt doubled, or otherwiſe multiplied, accord- tt of ſich 
ing to the Number of Compoundsas before, take the Difference : For otherwiſe £79": 
if all the Diviſors be multiplied, the Number will be higher than the leaſt. | 

Example, Suppoſe one deſire to know what Number that is, which being ſe- Q Of 4 Num- 
verally divided by 2, 3, 4, 5, 6, 7, the reſpeQive Remains will be 1,2,3,4,5,6. ber _ Re- 

Anſw. The leaſt Number of that Property will be found to be 419; to which ook Dives 
420 added ſucceſſively, other Numbers will be produced. 2, 3» 4» NC, 

Here 4 and 6 aniong the Diviſors, being compound of 2 and 3 as before, they Anſver, 
are omitted ; and from 420 the double Produd of the reſt, 1 is ſubſtracted, fo 


1s 419 obtained. 


6 30 
2K3X5X7=210 
oY = 
420 Doubled. | 


1 Difference ſubſtraced. 
0 419 The leaſt Number of that Property. 
Þ 42(2 (3 (4 5(s 6(5 


4i9f . 4rg9 2( h 2( h E2(« 4rg ( 
—( 2090 —( 1 — ( 104 —(| 83 ——(| 69 — 
{55 1 OO - — 


& 24 120 720 | 
2X3X 4X5 x6 X7== 5040 
1 Differefice ſubſtraRted. 


$039 | 
2 2(1k 222(2 , t2(3 (4 25(5 x6 (6 
5939 ( 9232( | =2( R2( | £22 ( 52939/ -. 
— 2x19 ——( 1679 ——|{ 1259 —<==( 1ico7 —== | 839 = 
pe $19 p 79 n 5 T 7 5 \ 939 - 719 


If the Diviſors propoſed were 2, 3, 4,5;6, 7, 8, 9, 10,11; then multiplying Example is 
2, 3, 5» 7, 11, and doubling the Produd, and multiplying the Double by 6 —_ more Diviſrs: 
fore ; and from this Produ& 27720 taking 1, the leaſt Number of that Property 
is found to be 27719: And if 27720 be added, other-like Numbers are produced. 


2 x 
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>. 0 200 .- | | ; 
TRESRNS ET XI == 23410 42. 23 
| 2 4.4 - 6 
4620 13 2 3 
#. © 230 
27720 


I Difference ſubſtraQed. 
27719 Leaſt Number. 


3. To find-Re- 3ly. To find Numbers whoſe Remains ſhall be equal till the laſt Diviſion, and 
mains equal till then © left 5 multiply all the Diviſors except the lait one into another, and to the 
the laſt, Produ& add the common Remain. 

The leaſt Num- But if among the Diviſors more be compound one of another than 4, the 

ber of ſuch Pro- leaſt of that Nature, this Number will not be the leaſt of that Property ; bur 

perry. the Produtft of the Prime Diviſors doubled as before, for 4 and 6, and for the 
next 3 multiplied by 6, and ſo according to the Number of Compounds ; and 
then dividing thereby the Number above-gotten, will leave the leaſt Number re. 
maining. . 

Q. Of Eggs Example. A Maid carrying Eggs to Market, met with an unruly Fellow who 

brogn., brokethem; and afterward by determination of the Juſtice, was enforced to 
pay for them; and thereupon the Maid being demanded, how many Eggs ſhe 
had ? anſwered, That counting them by 2 aad 2, there remained r ; and $6 
likewiſe by 3 and 3, and 4 and 4, and 5 and 5, and 6 and 6 : but when ſhe coun- 

| __ ted thembyy7, therereſtedo : How many Eggs had ſhe at leaſt ? 

Anſwer, Anſw, 301 : For the Product of all the Diviſors, except 7, 1s 720; to which 
added is 721, a Number of like Property, but not the leaſt of that Property : 
Wherefore becauſe there were 2 compound Numbers, if the double Produtt of 
all the Prime Diviſors, which is 420, be ſubſtracted from 721, the Remain will be | 
301. Andby addition of 420 to 3o1, other-like Numbers will be produced. 


6! 24 120 6 3O | 
L 2XZ3X 4X5 X6 = 720 2X3X5X7 = 210X2:= 420 
1 Remain. | 
721 — 420 = 391 Leaſt Number deſired. 
? Zz 2(0 : 
391 = = 3Zel ZoTl 3©&X | 
—(150 —( 100 — —({ 60 —( 50 Ys 
+; TP 7 


Example in And if the leaſt Number were deſired, which being divided by 2, 3, 4,5, 6, 
more Diviſors. +, 8, 9 and 10, would ſtill leave 1 remaining, but would be evenly divided by 11; 
then 3628801, the Produtt of -all the firſt 9- Diviſors with the common Remain, 
divided by 27720, the Produt of the Prime Diviſors doubled and multiplied 

by 6, the Remain will be 25201, the leaſt Number deſired of that Property. 

6 24 120 720 5040 40320 362880 MW Fo 
2%3%X4X5JX6X7 XxX 8X 9 x 19= 3628800 
I Remain. 


5 30 210 2310 4620 3628801 


TRI X77 RI Xx 232 x © = 27940 


(25 
856|2 
3628 "2! (130 
2772 2: 29 
| 2777 
, Tofud Re» Aly. To find Numbers whoſe Remains-fltall be Arithmetically Progreſſional till 
do hw the laſt Diviſion; -and then oteft ; becaufeall Nambers that will be evenly divided 
fonal till the by.a greater Compound Number, will be evenly divided by the Leſſer whereof he 
it is ſo compound, it follows therefore properly that the laſt Diviſor given ought to 
The leaſt Num- be a Prime Number, and then the Rule may be thus : For Diviſors to 4 multiply the 


ber of ſsch Pre- Prime 2 into himſelf and abate 1, fo ſhall 3 be divided by 2 and leave 1, by 3 and 
perty. JE bu leave 
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leave o; for Diviſors to 5, multiply the Prime Numbers 2 and 3 into themſelves, 
and ſquare the Produ&, trom which ſubſtratt 1 ; ſo ſhall 35 be divided by 2 and 
leave 1, by 3 and leave 2, by 4 and leave 3, by and leave o. But for Diviſors 
higher than 5, multiply all the Diviſors except the two laſt one into another, and 
from the Product take the Difference as aforeſaid, and this for 7 gets the leaſt 
Number of that Property ; and to get the leaſt Number of ſuch Property for high- 
er Diviſors, multiply only the Prime Numbers, and for 4 and 6 double the Pro- 
duc for 8, 9, io, the next 3 Compounds; multiply the laſt Produtt by 6, and ſo 
for 13 the like; and this dividing the former Number ſhall leave the leaſt Num- 
ber remaining. 

Exaniple. There are Numbers which being divided by 2, 3, 4, 5,6, 7, and 2, 3, Q- Of Numbers 
4, 5, 6, 7, 8,9, 10,11, will leave their Remains orderly in Arithmetical Progreſſon divided by 2, 3, 
till the laſt Diviſion, upon which o will remain : what are the leaſt Numbers of toes | 
thoſe Properties ? G 4 pag 

Anſw. For 7 the leaſt Number is 119, which is the Product of the firſt 4 Di- Anſwer. 
viſors lacking 1, and by continued Addition of 420 thereto, other like Numbers 
are produced : but for 11, theleaſt Number is 2519, and by Addition of 27720 
thereto, other like Numbers are produced, 

6 24 Jo (1 2(2 3(3 (4 5(5 4(0 
2X ZXNX4XJ—120 2X19 XY Bs XEXt9 X19 ir 9 bk , Be 
: "10 "0 —(29 —(23 —(1s wy AL 
119 
6 30 210 | 
2% 3ZX5X7X2 = 420 Number to be added; 
6 24 120 720 5040 40320 
2X 3%4X5RX 6% 7X 8 X 9 = 362880 
I 
362879 
6 30 2102310 4620 ——_— 
2% ZXFJX 7X 11 X 2 x6 ==27720 Number to be added. 


(25 
856|T 
3628 7\9 va 

8: 27722 © 

277 | 

And if the leaſt Number were deſired, which would evenly be divided by 13; 
but by all the other Numbers from 1, would leave the Remains in Arithmetical 
Progreſſion ;, this accordingly will be found to be 277199 : to which if 360360 be 
continually added, other-like Numbers will be produced. 
6 24 120 720 5040 40320 362880 3628800 


2X3X4X5X6%X7 x $ XxX 9 Xx 10 xXx11 = 39916800 
I 


6 30 210 2310 30030 60060 = 39916799 
2%X3X5$5X7 X11 x 13 %X 2 x & = 360360 Diviſor: 
3x 2301 xX22(2 ZXZZ3(3 22 4(4 
277199 27749 9 277199 _ 277299 
(277 — ( 138599 —— (92399 (59299 I (5 5439 
3889|1 : F bo 7 
woes lol 110 - 39996 6466(6 3537C7 88(8 
— 277199 x 27719 9 77299 277X499 
36936 6 69 (4® 199 as (39599 $ 34649 ———( 30799 
3693 3 " 7 4 
369 xXx(10 
(9 5200 3x (11 X423(0 
277199 þ_ 277199 / 277199 277X 99 
(27mg ——(25199 (23099 _ (21323 
xly. To find Numbers that leave the Remains Progreſſional throu ghout, or Pro- 5. To find Re- 
greſſional till the laſt Diviſion, and then © ; but diſtant from the Diviſor above 1, ++ "_ ae 
as ſometimes 2, 3, 4, &c. ſtant above x 


s Z Proceed from the Diviſor, 
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Progreſſional Proceed for the Remains Progreſlional throughout, as in the ſecond Caſe before ; 
throughout. only in getting the leaſt Numbers after the Prime Numbers are multiplied, their | 
Product is to be multiplied by the Prime Numbers omitted from the Unit to the 
firſt Diviſor multiplied one into another ; and for higher Diviſors than 5 by 6 he- ; 
ſides. And for eaſe it may be obſerved, that the leaſt Numbers to the half of the | 
greateſt Diviſor, is but to abate the Difference between the Diviſor and Remainer | 
from the leaſt Number that hath the Difference but an Unit. Other Neceſlaries 


may be diſcerned by the Examples following. _ 


Examples to 7. Examples to 7. 
Remains, 12 60 360 Difference. Numbers deſired. 
I. 2.345 3X4X5X6xX7 = 2520 — 2 = 2518. Greater, 
3-4-5.6.7 ZX5X7X4 = 420 — 2 = 418, Leaſt © 
Driviſors. IF 105 
20 120 | 7 
I -2.3.4. 4X5X6X 7 = 840 — 3 = 837. . Greater. 
4-5.6.7 5 X7X 12 = 420 — 3 = 417 . Leaſt. 
35 
1.2.3 30 _ 
F.6.7 5 XG6XT —< 210 — 4 = 206. Leaſt. 
12 6x79 == gl 4= 37. Luft 
6.7 | 
PLSTES fo Examples to 11. | 
nel bog 1.2-3-4-$6.7.8.9 Greater Number 19958398 | | 
3.4-5-6.7.8.9.10.11 I5 105 L155 4620 Leaſt Number. 
2X23 =4 ZXFXTXIIXNG XS =27720— 2== 27718 
1-2.3.4.5.6. 7. 8 | 6652797 
4.5-6.7.8.9.10.11 35 385 462 
2%X2R%3 —=12 FJXTJTXIIX I2XG6 =27720 — 3 = 27717 
I.2.3-4.5-6.7 . 1663196 = _- ; 
5-6.7.8.9.10.11 35 3835 4620 { 
262R Z— 12 SX7XIIX 12 X = 275720 —4= 27716 
* 1.243-4.5 +. 6 332635 | 
6.7.8.9.10.11 77 4620 
2X2%X ZX5 —=60 7X II Xx 60Xx6 —=27720—5 227715 
1.2.34 5 55434 | 
7.8.9.10.11 77 4620 
2%RX2% ZX J=60 7XII X60 X6 = 27720 — 6 = 277I4 
1.2. 3.4 7913 | | 
8.9.10.11 660 | 
2X2%X3 X J=60 IT X 60X6= 3960—7 = 3953 
2.3 99 
9.IO0.I1 9 X 10 XII == 990 — 8 == 982 
3: + LO-X-23 Bn 110 — 9g —=—=IO0T 
IO1I 


Progreſſendl til For the Remains that are Progreſlional till the laſt Diviſion, and then o, pro- 
oh af. | ceed as in the 4th Caſe before, to find the leaſt Number proper to the given 

| Diviſors, with 1 the Difference between the Diviſor and Remainer ; and this leaſt 
Number multiply by the Difference of the Diviſors given,till the half of the great- 
eſt Diviſor, and the other having but few Diviſors, are ſoon had : or multiply the 
Prime Numbers, except the two laſt Diviſors, and their Produ& by the Prime 
Numbers omitted from the Unit, multiplied with the Difference, and 2 and 6, 
according to the Compounds as aforeſaid, taking in 4 among the Prime Rinſe 

| 0) 
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for 7 ; but halfing the Difference, and next omitting it in higher Diviſors in 
this laſt Multiplication, when in 7 the firſt Diviſor is next above the greater 
Half of the greater or laſt Diviſor, and in higher Diviſors than 7 a Place fur- 
ther, and from the Product take the Difference. What elſe needful may be ob- 


ſerved in the Inſtances following. 


Examples to 7. 
12 60 Difference 2 x 2 omitted. 


Remains. 
1:23-3.4-0 ZX4X5 X4 == 240 
3.4-5.6.7 2 2 
Dwviſors. gmitted. 238 Number deſired. 
© Remams. 20 Difference 3 x 2 x 3 omitted. 
1.2.3.0 4X 5X18 == 360 
4.56.7 2+3 3 
Dia1ſors. omitted. 357 Number deſired. 
Remains. Difference 4 + 2 x 2 x 3 omitted. 
1.2.0 4x 12 ==. 69 
$7 3p ES: 
Diviſors. omitted. 56 Number deſired. 
I.O 
6.7 is 7 the Number given. 


Alſo 119 being found by the 4th Caſe before to be the Number ſought, where 1 
is the Difference between the Diviſor and Remainer : If therefore 1 19 be multi- 
plied by the Differences 2 and 3, there will be produced 238 and 357, as before. 


Examples to 11. 
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Exwnples to 7. 


Exanyp. to1t. 


1.2. 3-4-5.6.7. 8.0 I5 I05 420 840 
3-4+5-6.7-8.9-10-II 3X$JX 7. XN 4 X 2. 2E ==7 gage 
2 Difference. 
2 omitted x 2 Difference = 4 £038 Number. 
- T.2.3-4-5-6. 7.0 35 630 1260 4 
4-5-6.7.8.9.10.11 SJXTXIBX2 X6 = 7560 
3 Difference. 
2+3 omitted x 3 Difference = 18 "7557 Number. 
1.3-3-4-4- 6. 0 35 840 1680 TY = 
$.6.7.8.9.10.1t 5X 7X24X 2 X6 == 10080 
: F 4 Difference. 
2-3 omitted x 4 Difference = 24 10076 Number. 
”— AS 6 1050 2100 
6.7.8.9.10.11 7x 140ax 3 x6 == nas 
eat : 5 Difference. 
2-3-5 omitted x 5 Difference = 150 12595 Number. 
"ki-4-4-0 1260 2520 I 
7.8.9.10.11 7 XI80X 2 X6 == 15120 


6 Difference. 


23-5 omitted x6 Difference = 180 7 5114 Number. 


k-2- 350 300 


$.9.10.11 : 1$0Xx.2 x6 == 1900 
2+3-+5+7 omitted. 7 Difference. 
So 2 3x5x5 (omitting 7) =150 1793 Number. 
Con oo ee” "Wl "3 p: 
9.10.11  ZOX2%N6 == 360 
2+-3+5-+7 omitted. 3 Difference. 
So 2% 3x5 (omitting 7) = 30 S 352 Number. 


I.O 


6. To find Re- 
mains diſoratr- 
ly. 
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DO 
10.11 1s 11 the Number given. 


=. . ——O——— 4. 


Alſo 25 9 by the 4th Caſe before, being found to be the Number ſought, where 
r is the [2ifterence ; if then 2519 be multiplied by the Differences 2, 3,4,5 ands, 
the Numbers will be found as above 5038. 7557. 10076. 12595. and 15114. 

Other Diverſities may be obſerved in higher Diviſors, but for that ſeldom more 


than 11 are propounded in any Queſtion, this may ſuffice. 


6ly. To find the Numbers which divided by the given Diviſors leave the Re. 
mains diſorderly, let it be obſerved, that the greateſt Diviſor is the Exceſg 


of an Arithmetical Progreſſion, and the Remain of that Diviſor, if any, the firſt 
Term thereof if o remain ; the greateſt Diviſor is both the firſt Term and the 
Exceſs, and the Number ſought is the laſt Term of the Progreſſion : add there- 
fore the Exceſs to the firſt Term gontinually, till proving every Term by all the 


. Of 4 Sum Als 
he to 4 Chii- 
dren, &C. 


Anſwer, | 


Diviſors, a Number be found that will leave the Remains propoſed. 

Example 1. A Man diſtributeth a Sum of Money among his 4 Children equally, 
and hath 31. left for himſelf: but if that Sum had been equally parted among 7, 
he would have had 5 J. left: what was that Sum ? 


Anſw. The leaſt Number of that Property is 19, which is found by adding 7 
the greatelt Diviſor to 5 the firſt Number, and again, to 12 the ſecond Term, 
becauſe 1 2 divided by 4 leaves o. 


Q- Of a Nunver Example 2. One thinking on a Number, deſires me to tel him what it is, where- 


thought ol. upon I bid him divide it by 3, 5, 7, and tell me the Remains, which done, he de- 
clares them to be 2, 3,6: what then is the leaſt Number of that Property ? 
Anſwer. Anſw. 83: For by adding 7 the Exceſs to 6, the. firſt Term fucceſlively, I find 


no Numbers till 83 of that Property. 


6 uu 5 (3 
1.3 3 I2 x9 
20 ODE 0 7 19 —=(4 
f 3 (5 
41 g 

48 <6 D 2 
© 

2 
69 x(6 

76 213 

83 7 


Other Examples, To get other Numbers of like Property, multiply all the Diviſors given one 
into another, and add the Produt to the leaſt Number found as above. So in 
the firſt Example 28, that is 4x7, added to 19; and inthe ſecond Example 105, 
that is 3X5xX 7; added to 83, ſhall produce other Numbers of like fort. 

The Reaſon of The Appendix added by Alſted out of Gey/3us, dire&eth to get the leaſt Numbers 

leaving the Way by multiplying the-Remains into certain Multiplicands, and dividing the Total 

uſed by others. of the Products by the Diviſors multiplied one into another, the leaſt Number 
ſhall be left remaining : but becauſe ſometime the leaſt Number will be more 
than the Produd&t of all the-Diviſors, that way is not fo generally approved. 
For 32 divided by 4 and 7, leaves the Remains o, 4 ; but 28, that is 4.x 7, divid- 
ing any Number, can never have 32 left a Remain : wherefore though the Way 
here above mentioned be tedious in many Diviſors, yet being general and holding 
true in all Caſes, it is to be choſen before the other, which by reaſon of the won- 
derful Variety without multiplicity of Rules and Exceptions, cannot be made good 


\* but in ſome particular Caſes. 


In diviſion of 
Progreſſional 

' Dividends, jour 
things. 


1. To find No; 
thing remain 


$. 2. In Diviſion of Progreſſional Dividends, the work is to divide ſo that the 
Quotients may be Arithmetically Progreſſimal in their Natural Order, but the Re- 
mains Nothing or Equal, Ordinate or Perturbate; in which latter only the Quo- 
tients are often interrupted in their Progreſſion. . 

In every Arithmetical Progreſſion, the Remains will be o when the firſt Term is 
equal to the Difference : For then the Difference will exaQly divide all the Terms, 
as 3, 6, 9, 12,15, &@c. this Is a Natural Progreſſion; and 3 the firſt Term being 
equal to the Difference, dividing all the Terms, the Quotients will be in their 
Natural Order, 1, 2, 3, 4, 5, and © remain. . 


(0 
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(#- {6 (o © (0 | Example: 


3 & 9 I'2 5 >, 

St —={2 == ho =: 
= x ac LES BET w . | 
| In an Arithmetical Progreſſion, when the Difference will not exa&ly divide the 2: To find equal 
Terms, this is called ſometimes an Artificial Progreſſion, and ſhall haye the Quo- #4: 
tients Progre/ſional, but all the Remains equal ; as 3, 5, 7, 9, 11, &c. divided by 2, 
| the Exceſs ſhall have the common Remain 1, but the Quotients 1, 2; 3, 4, 5, in 
their Natural Order. 
(1 (1 (r (1 (1 Example: 


E 5 So, B@ 0 
<5 5 
In Diviſion of an Arithmetical Progreſſion, when the Diviſot equal to the Nunibe 
of Terms ſhall be but an Unit greater than the firſt Term in a Natural Progreſ- 
/zon, the Remains ſhall be Ordinate or Retrograde, Arithmetically Progreſſional ; 
but the Quotients orderly, as 5, 10, 15, 20, 25, 3o, divided by 6, makes the Quo- 
tients ©, 1,2; 3,4, 5, but the Retnains 5, 4z 3, 2,1,0. | 
(4 (3 (2 (1 (o Example: 
35 Ce 3 Xn 
In Diviſion of an Arithmetical Progreſſon, when the Diviſor equal to tlie Nurii- 4-70 find ptritrs 
ber of Terms ſhall be more than an Unit greatet than the firſt Term in a Natu- *#*Xemann 
ral Progreſſion, the Remains ſhall be Pertubate, yet have all the Natural Num- 


bers to the Diviſor, as 5, 10, 15, 20, 25, 30, 35, divided by 7 ; the Remains ſhall 
\ bes, 3, 1,6, 4, 2, 0, which are all the Numbers to 7; 


(3 (1 (6 (4 (2 (0 Exarpl-: 


Fo i bs 2s 1 = 
3 z\ >< 4 7 4 7 2 0 

. 3. The Diviſion into Progreſional Ouotients Avithmetitally, is not properl 37 WY 
alt the Dividends are Prografilnch, ho, the laſt Section, though Grin whe. mo 
ceth the 2 laſt ſorts above here: but the Work is to find a Number which being Quitients, 50 
divided, and the Remains continually by certain Diviſors given, the Integers in ines. 
| the Quotients ſhall be in their Natural Progreſſion deſcending to 1. As to divide 
110 by 24, and the Remain 14 by 4, and the Remain 2 by 1 ; the Quotients will 


x 3+ To find ordb- 


nate REP481, 


be 4, 3 2- A 
k . 60 . . Diviſors. 
| In this Diviſion is conſiderable the Invention of 4 Divideids. 
For the finding of Diviſors, let be noted. t. 15 fad thi 
1/, The laſt Diviſor will always be 1. Diviſors, 


2ly, Therefore to 1 add the firſt Quotient, and the Total is the Penult Diviſor. 
3ly, To the Product of the firſt Quotient by the Penult Diviſor, add the ſecond 
Quotient and t for the Antepenult Diviſor. 
4ly, To the ProduQt of the firſt Quotient by the Antepenult Diviſor, add the 
Produd of the ſecond Quotient into the Penult Diviſor ; and the third Quori- 
_ ent and 1 for the Proantepenult Diviſor. | | 
As if the Quotients were deſired to be 5, 4, 3, 2 ; then ſhall Example; 
1 be the Vitimate Diviſor; n 
5+ 1==6 Penult Diviſor. 
5&6 +4 +1==35 Antepenult Diviſor. 
 $x35+4x6+3 +1==203 Proantepenult Diviſor: 
For the finding of tlie Dividends. + 4 find thi 
Add together the ſeveral Produdts of the Diviſors, multiplied by their re- pj:idengs. 
ſpeaive Qnotients. | 
As if a Number be deſired, which divided by 203, the Quotient ſtall be 5; and Example; 
the Remain of that Diviſion divided by 35, the Quotient ſhall be 4; and the Re- 
main of that Diviſion divided by 6, the Quotient ſhall be 3 ; and the Reniain. of 
wn Diviſion divided by 1, the Quotieat ſhall be 2 : Thea ſhall i175 be obtained 
Us. 


1A 203 
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. 203 XF==1015 
35 X 4 === 140 
6x 3 === 13 
I  X2—m_= 2 
T1175 
(160 (2 (2 (0 


— 


FS x6(0 ZO Sp 
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ZD5 . 3 > 4 G [x 

0.0ſdiſcovering Suppoſe 4, B, C have three Things, as a Ring, a Thimble, and a Bodkin; 

three Things, Which they hiding, exchange one with another : how may the Order of their 

hidden, hiding be diſcovered ? — 

Rulehowcelleg. TS Rule is called Bis ceca, or twice Blind, becanſe it is grounded on blind or 

unknown Proportions, and therefore requires the more careful Obſervation of 

What to ve done. theſe {ix Particulars. 

1. Progreſſozals 1. For the Number of Things ſo hidden or concealed, take Numbers Progreſ. 


taken. ſional, as 1, 2, 3, &c. So let the Ring be 1, the Thimble 2, and the Bodkin 3. 
2. Diviſors 2. According to the third Section above, find the peculiar Diviſors for thoſe 
Jound. Progreſlional Quotients, always 1 leſs than the Quotients ; which in the Example 


above ſhall be 4, 1 ; that is, 1 the Laſt, and 3 + 1 the Penult Diviſor. 
3.Multiplicxds 3. Multiplicands are to be found in a certain Order, thus ; The laſt Multipli- 
ſound. cand is taken at pleaſure ; from which Number ſubſtra&t the Diviſors in their 
order, and the Remains ſhall be the other Multiplicands in their order: As in the 
Example above, taking 6 for the laſt Multiplicand for. C, then ſhall the other 
Multiplicands be 2 and 5, that is, 6 — 4, and 6 — 1 : So ſhall the three Multi- 
-» Plicands be, for A2, for B 5, for C'6. BEES 
4 Progreſſionals 4, Cauſe every one of the Perſons hiding the Things, to multiply the Progreſ. 
multiplied. fjonal Number of the Thing they have ſo hidden by their proper Multiplicands, 
and to tell you the Sum of the ProduQts. So if 4 have the Thimble, or 2; and 
B the Ring, or 1 ; then ſhall C have the Bodkin, or 3 : And then multiplying 2 
by 2, and 5 by 1, and 3 bys, the Product of A1is4, Bs, C 18, and the Total 
27- 
. Total of the oN Having the Total, ſubſtrat the ſame from the Produd of the laſt Multipli- 
Frodafts ſub- cand by the Sum of the Progreſſionals : So 6 being the laſt Multiplicand in the 
flrafted. above-mentioned Example, it ſhall be multiplied in 6 the Progreſſionals; that is, 
3 + 2 +3 from this Product 36 ; the Total 27 ſubſtracted, leaves 9 remaining, 
6. Remain di- 6. This Remain divided by the firſt Diviſor, the Quotient ſheweth- the Thing 
zided, gives hid by A; the Remain of this Diviſion divided by the next Diviſor, ſheweth the 
diſcouery. Thing hid by B : And ſo ſucceſſively for all the reſt till the laſt, where there are 
many Diviſors, which laſt Thing ſhall be the Complement. . Wherefore in the for- 
mer Example, 9 the Remain divided by 4 for A, the Qpyotient ſhall be 2, and ſhew 
A to have the Thimble ; the 1 remaining divided by 1, ſhall ſhew B to have the 
Ring, or firſt Thing ; and by Conſequence the other Thing remaining, which is 
the Bodkin, muſt be in the Cuſtody of C. 


Example in four Progreſſionals. 
ror 1e) Pg Perſons 4, B, C, D- Things hid x, 2, 3, 4. 
Diviſors 24.5 . 1. thatis, 1 the laſt Diviſor ; 5, which is 4-+r, the Penult 
Diviſor ;, and 24 made of: 45-31, the Antepenult Diviſor. | 
The laſt Multiplicand ſuppoſe 12; then the other Multiplicands ſhall be 


I2 3 I2 Ws © 
gs ” W--- 1 0 
for 4— 12 #B 0 fe 8; | 
Suppoling A hath hid - 2 F ©:J- 4 $6© 2 D 4. 
Then the Products are — 12 7 II I2 
For A—24 . B 21 C 11 . D 48 


The Total 21 + 11 + 48 — 24 = 56. | 
The laſt Multiplicand 12. Progreſlionals 1, 2, 3, 4'= 10 


ProduCt of 12 x 10 = 120 — 56 = 64. 
1. Then 
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Then dividing 64 by 24, the Quotient 2 ſhews 4 to have the ſecond Thing 

hid ; the Remain 16 divided by 5, gives 3 in the Quotient for B, and denotes he 

the third Thing hid ; the Remain 1 divided by 1, ſhews C hath the firſt Thing 3 

and by Conſequence D muſt have the fourth Thing. 


on, (r 
(2 A. {5 B. = © 
Z& s x 


The Things premiſed in the foregoing Seftions of this Chapter being the 4nd 15) ak 
Ground, as well of diſcovering the Dividends by the Diviſors and Remains, con- 14thods, to fnd 
cealing the Quorients, as by the natural Progreſſion of Numbers from an Unit, Trings hid, and 
and the Products of them by certain Multiplicands in one Sum, (concealing the Xinbcrs thoug#t 
Order of Multiplication) to find the- Order of Multiplication, gave being prin- ** 
cipally to the ſeveral Inventions of other Methods for finding Numbers thought 
upon, and Things hidden. Some Examples whereof follow. 


1. To find a Number thought upon, or to tell a Man how many ſingle Pence, or To find a Nam 
Pieces of Money he hath in his Purſe. ber thonght on, 


Bid the Perſon that thinketh, that he quadruple the Number thought on, and 
to the Product add 6, 8, 10, or any other Number at pleaſure, and tell you the 
Half of the Total : For then if you take away half the Number which you willed 
him to add, there will remain double the Number at firſt thought upon. 


The Number thought, ſuppoſe 6 Example: 
The Quadruple thereof — 24. 
To which if 10 be added, it makes -— 34 


The Half of it is — — 17 
From which 5 half the Number added being T - 

ſubſtracted, there remaineth +» I 
One half of which returneth the firſt Number 6 


"Or bid him that thinketh, to double his Number ; to which let him add 5, and 9947 
then multiply the Total by 5 ; and having the Produ&, cut off the Right-hand 
Figure, or Cipher, and from the Reſidue ſubſtra@ 2. : 


The Number thought upon — Example; 
The double of it _ 16 
Addition of 5 makes it — —— ——— 21 

Multiplied by 5, produceth — IO5 


Right-hand Figure cut off, leaves ——— 10 
From which 2 ſubſtracted, reſts ————— 8 


Otherwiſe, bid him that thinketh to double the Number, and add 4 thereto, 9#it. 
and multiply the Total by 5, and add to the Produtt 12, and multiply that Total 
by 10, and declare to you this laſt Produt& : Then from the ſame withdraw 320, 
and the Remainder inthe hundred Place ſhall be the Number deſired, 


The Number thought - - 6 | Example. 
Doubled is 12, to which 4 added is —— 16 
Multiplied by 5 produceth 80,and 1 2 added jis-92 
That multiplied by 10, produceth —=— 920 
From which 320 ſubſtraQted, leaves —-— 600 
The Remainder in the hundred Place is — 6&6 


Otherwiſe, bid him that thinketh, to triple his Number thought : then ask him 0therwi: 

if it be Even or Odd ; if Odd, give him 1 to make it Even: and if 1 be given, re- 
ſerve 1 in your Mind ; and after the Number tripled is made Even, let him caſt 
away half, and then triple that half: Then ask him again, if it be Even or Odd : if 
Odd, give him 1 again to make it Even ; and for this 1 given upon the laſt tri- 
pling, reſerve 2 in your Mind, (fo that if you give 1 at both triplings, then have 
you 3 reſerved in Mind); afterwards let him caſt away half, and tell you how 
many Nines he can give you out of the other half ; and for eyery 9 accompt 4, to 
Which add the reſerved Numbers if the Triples fell odd. 


The 


3 9J* 


Example. 


Othowile. 


Examp:C. 


Otherwiſe, 


Exain;le. 


To find a Num- | 


ber thought on, 
without 4sþing 
any Qe:flions, 
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The Number thought 


The Triple _— ———— —— 45 
Becauſe it is Odd, 1 is added, and it is —— 46 1 Reſerved. 
The Half —— — | 
The Triple — -- — 69 
Pecauſe it is Odd, 1 is added, and it is —— 70 2 Reſerved. 
The Half ———————-—— 35 
Our of 35 can be given but 3 Nines, 

which at 4 for 9, returneth ..—_ FTI 

_I5 Total. 


Otherwiſe, bid him that thinketh that he break the Number in two Parts, and 
ſquare each part, and add the Produdts together ; and then let him multiply the 
Parts one by another, and add the Product doubled to the former, and tell you the 
whole Sum ; then take the Square Root thereof for the deſired Number. 


The Number thought ————— 7 
The Parts ſuppoſe 3 and 4 

The Square of J E bo x 5 Crogether —25 
The Parts 3 and 4 multiplied make —12 
Doubled is 24, added to 25 is —— 49 
The Square Root thereof is ——— 7 


Otherwiſe, bid the Party that thinketh, that multiply the Number thought by 
what Number you pleaſe ; then bid him divide the Produ& by another Number, 
and multiply that Quotient by ſome other Number ; and that produ& again di- 
vide by ſoine other as often as you will: and in like manner take a Number at Plea- 
ſure, and ſecretly multiply and divide by the ſame Multipliers and Diviſors as 
oft and in the Order he did, then bid him divide the laſt Quotient by the Number 
firſt thought, and in like manner do you ; ſo will the Quotients be both alike a 
Thing which ſeems admirable to thoſe ignorant of the Cauſe : then bid him to his 
Quotient add his Number thought on, and demand the Sum (as if you knew no- 
_ of his Quotient), from which ſubſtract your Quotient, and you have your 

elire, 


| 8 
The Number thought -—— $8 =(2 | 
Divided by 4, the Quotient is þ &__ 
Which multiplied by 8, is — 16 16 
This divided by 4, is — 4 _ 4 
Which multiplied by 5, is ———— 20 af: - 
This divided by the firſt 8, is 3. (4 
20 
$7 


In like manner, if 12 be taken and divided and multiplied by the ſame Numbers, 
and the laſt Product divided by 12, the Quotient will be 2: as the other. 


(6 
t2/3X8=24 {6X5 = 39 Ry 
4 4 7 5 Was 


2. To finda Number thought upon without asking any Queſtions, certain Operations 
being done, 


Bid him that thinketh add half of his Thought-Number thereto ; and if it be an 
odd Number and cannot be halfed evenly, let him take the bigger half to add to 
it, and if ſo, keep 3 in Mind ; then bid him take half the whole Sum and add there- 
to, and if it be an odd Number again as before, let him take the bigger Half, and 
for this odd one reſerve 2 in Mind, fo as if both be odd, 5 muſt be reſerved: 
when this is done,let him ſubſtra& from the laſt Total double the Number thought 
upon, and from the Remainer will him to caſt away half if he can ; if it he odd, 
then reject 1, which 1 reſerve, and ſo perpetually halfing it till he come to 1: 
for then mark how many halfs there were after the double Number was ſub- 
ſtrated, and for the firſt half accompt 2,for the ſecond 4, for the third 8, &c. and 
add unto theſe Numbers the Units rejected vpon the laſt halfings (noting the firſt 

1 
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t rejected is but 1, the ſecond is to be reckoned 2, the third 4, &c.) multiply this 

Sum by 4, and from the Product deduat the Numbers reſerved upon the firſt hal- 

fings, if any. | 


Examples in even Numbers, Example in even 
The Number thought —— 8 The Number thought — 18 Numbers. 
The half added 4, 1s 12 The half added 9, is —27 5 
The half of 12 is 6,added is 18 The bigger half added makes —= 41 2 Reſerved. 
Double of 8, is —-—— 16 - Double of 18, is <— 36 
Subſtrafted, leaves — 2 Subſtracted, leaves - _ 5 | 
The half ——-——— 1 The firſt half —--——- 2 1 Rejetted. 
| The ſecond half - _— I 
For this one halfing is ac- For this ſecond halfing is ac- 
compted 2, which multi- compted 4, which with 1 re- 
plied by 4, returneth the jected is 5 ; this multiplied by > 18 
firſt Number 41s 20, and the 2 reſerved 
deducted, there reſts ; 
Examples in Odd Numbers, mo in odd 
The Number thought — 7 The Number thought — 17 _ 
Greater half 4 added, is- 11 3 Reſery'd. Greater half 9 added,is - 26 3Reſervy'd. 
Greater half 6 added, is- 17 2 Reſerv'd. Half 13 added, is —- 39 
Double of 7, is ——— 14 Double of 17, is 34 
Sybſtracted, leaves -—— 3 Subſtraced, leaves — +5 ; 
Leſſer half -—— 1 1 Rejected; Leſſer half — 2 1 Rejected. 
For this half 2 being ta- Second half —— I 
ken, and the Rejeted/ For this half 4 being ta- 
1 1s 3, multiplied by\ _ ken, and the Rejected 
4 is 12, from whence/ ' 1155, multiplied by 4 i5 
the Reſerved 5 de- is 20; from whence 
ducted, leaves the Reſerved 3 de- 
ducted, leaves 


3. Two Numbers being propoſed unto two Perſons, to tell which of thoſe Number 1s To find which 
taken by each of the Parties. of two Numbers 


taken. 

Admit the two Numbers propoſed be one Even and the other Odd, as 11 and : 
12 3 and when they have privately accepted which they pleaſe thereof, triple the 
one and double the other, and add their Produdts together : Contrariwiſe, double 
that Number you tripled, and triple that Number you doubled, and add their 
Products together, the one will be Even and the other Odd; then bid A to triple 
the Number he took, and bid B to double the Number he took, and add both 
their ProduQts together ; and if A can half the Sum evenly, he took the Even 
Number, otherwiſe B accepted thereof. 


Numbers propoſed, 11, 12. 


A taketh ———— —. 1 A taketh — ———— 12 Example: 
B —— t2 B ——— — 11 
A tripleth ——-—-— 33 A tripleth ————— 36 
B doubleth —— — 24 B doubleth ———=— 22 
Total Odd —— —.— 57 Total Even —— —— 58 


4. To diſcover whether Even or Odd Numbers be taken when they are not propoſed. To fd if the 

Bid A to triple his Number and B to double his, and add both the Produtts to- Nwnber t aken be 
gether, and if they can give you the Even half, A took an Even Number, and B Z*#20 044. 
an Odd; if not, underſtand the contrary. 


& 8 A B EI 
4 3 ” 4 =_ 
3 2 Even. 3 2 Odd. 
7s RT 
$S- To know ſeveral Numbers thought upon by one or ſundry Perſons. To find ſrurral 
Numbers thought 


Bid them add the firſt and ſecond together, and tell you the Total; likewiſe the 
Total of the Second and Third, and fo further if there be more Numbers, and 
then tell you the Total of the firſt and laſt Numbers added together : For then 

7B by 


On, 
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by the Rule of Falſtood or double Poſition, as before in the ſecond Part of this ath 
Book, Chap. 14.. Reſolution may be had. | 

For Odd. * Or if the many Numbers thought on be Odd, as 3 Numbers, 5, 7, &c. having 

; the Totals given as before, place them in order, and add together all thoſe thar 
ſtand in the odd Places, viz. the Firſt, Third, Fifth, &c. keep this Number x. | 
part from which you muſt make Subſtra&tion, In like manner add all thoſe Num. 
bers together which are in tle- even Places, viz. the Second, Fourth, &c. and 
tubſtradt this Total from the former, the Remain ſhall be double the firſt Num. 
ber ; which found, the reſt are eaſily known, becauſe the Sum of the Firſt and Se. 
cond 1s given. 

For Even, But if the many Numbers thought on be Even, as 4 Numbers, 6, 8, &c, then 
having the Totals of each two Numbers as before, with the Total of the ſecond 
and laſt Numbers, add the Numbers in the odd Places, except the Firſt, ang | 
take the Sum from the Sum of the Numbers in the even Places, the Remain ſhall | 
be double the ſecond Number thought upon : And this being known, the reſt are 
eaſily obtained. 

Soy in Example in five Numbers. 


Suppoſe the Numbers thought SL. 6: Þ- 16 
Firſt and Second, are 9 

Second and Third — IO 

Third and Fourth — I2 

Fourth and Fifth —— — 18 

Firſt and Laſt | I3 
Numbers in the odd Places, areg. 12. 13. together 34 
Numbers in the even Places, are 10. 18. together — --— 28 
CONES —womecy boom ommpyneqmemtmegy eodmeng ents 
The Half is the firſt Number 3. 

This taken from 9, the Firſt and Second leaves 6, &c. 


wwe 


Example in ſix Numbers, 


Examp't in 

"Oy Suppoſe the Numbers thought 4. 6.7.9. 10, 11 
Firſt and Second, are — IO 
Second and Third — — —— 13 
Third and Fourth ———— mmm __——————— 16. 
Fourth and Fifth —— - A 9 
Fiſthand Sixth——ommmmmm—_— mmm mom mmpomn ner ZI 
OE Sh rroreoemopmedmamrrmeierr ooo 17 


- Numbers in the even Places are 13. 19. 17. together —— 49 
Numbers in the odd Places are, 16. 21. together. ——— 37 
Difference — — —— -— — ——_—— —— —— —_ 12 
The Half is the ſecond Number 6. 

This taken from 10, the Firſt and Second, leaves 4, &c. 


To find Digits 6G. To declare one or more of the Digits thought upon, or the Points caſt by two or 
thought on, or more Dice. fol s | | 


Points of Dice, | 

, Let the firſt Number he doubled, and thereto add 5 ; multiply the Sum by 5, 
then add 10, and the next Number thought upon ; multiply this Sum by 10, and 
.: thereunto add the next Number, and ſo proceed. Now if he give you the laſt 
-. Sum, then if he thought but: ypon one Number, ſubſtra&t only 35 from it;.:and 
' theERemain in the Place of-Tens'is the Number thought upon : If he thought an 
2, then take 350, and the Remainers in the -100 and 10 Places are the. deſired 
Numbers, &c. And becauſe the Right-hand Figures, where above 3 are thought 
- upon, will be the ſame Numbers thought upon, the more to conceal the Secret, 
you may ask for half the laſt Sum, or bid him put 14, 15, or ſomeother Number 

thereto, which afterward may be eaſily deduced. 


Bites 7 Me hs  Num- 
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Numbers thought, ſuppoſe — — 4.56.8.7.9; Example. 
Double of 4 is ——— ———— 383 
Addition of 5 makes it ———— 13 
Multiplication of 5 produceth —— 65 | 
Addition of 10 makes it — — 75 — 35 = 40 
Next Number thought added —— 8r 
Sum multiplied by 10, 1s $10 — 350 = 460 
Next Number 8, added, 1s os 
Sum multiplied by 10, is ——— 8180 — 3500 = 4680 
Next Number 7 added, is ———— 88187 
ted. mites it 2 2t f $1879 — 35000 = 46879 
7. To tell what Numbers remain, after certain Operations done, without asking any To find what 
Que ſtions. ; Remains, #c- 
Let him that thinketh on a Number, multiply it by what Number you pleaſe : 
to the Produ&t bid him add another Number, (which you muſt be ſure may be 
equally divided by that Number before multiplied by) then let him divide the 
Sum by the Number he firſt multiplied by, and from the Quorient ſubſtra& the 
Number thought ; and this Remainer ſhall be equal to your Quotient, if you di- 
vide that Number which was added by that which multiplied. | 
Number thought, ſuppoſe —— -——— 8 Example. 
Multiplied by 5, is —— — — — 40 TY | 
Adding 20, It is — — ———— —— 60 So 20, divided x , 
Which divided by 5, gives — 12 by 5, yieldeth CF 
Number thought taken mn; | 
leaves remaining — -—- © 4 
8. A Ring bidden among 9 or 10 Perſons; how to diſcover the Perſon that bath the To find what 
Ring, and upon which Hand, Finger; and Joint. my rp 


When the Ring is diſpoſed among the Company, you being abſent, cauſe the Ring # 07, 
Perſons to fit down in a Row; and let one of them who is privy to the Ring's 
Diſpoſal, double the Number of the Perſon, and thereto add 5 ; then let him 
multiply the Addition by 5, to the Produ& bid him add the Number of the tin- 
ger: And laſtly, to the right Hand adjoin the Nuniber of the Joint, and add to 
the whole Sum, for Secrecy-ſake, 7, 8, 9, &c. which done, require the Total ; 
whence take the Number laſt added, and from the Reſidue ſubſtratt 250, and 
you ſhall have 3 Figures left ; the Firſt whereof to the left Hand ſhall ſignify the 
Perſon, the middle Number the Finger, and the Third the Joint. And if after 
Subſtraction of 250 there reſt © in the Place of Tens, then is the Ring on the 
Tenth or little Finger of the left Hand ; and ſo muſt 1 be abated from the Place 
of Hundreds. 

Suppoſe 4, B,C, D, E,F, or 6 Perſons. | _ 

And E the 5th Perſon had the Ring on his left Hand, on the middle Joint 

of the 9th Finger, accompting from the Thumb of the Right, 

Then 5 doubled is'10, and 5 added makes — -—- 15 

This multiplied by 5, produceth = —— — 5 

The Finger added, it is — 

The Joint 2 adjoined, makes it — —— 842 

And if for Secrecy 7 be added, the Total is —— — 849—257=592 

From this given Total 7, and 250 taken, Perſon. . Finger. Joint, 
_  thereremaineth 592, repreſenting — F the 5, the 9g, the 2. 

Otherwiſe, obſerving an Order of the Perſons, and likewiſe of their Hands as ocherwif. 
before, calling the Right the Firſt, andthe left the Second ; after the Number 
of the Perſon is doubled, 5 added, and that Sum multiplied by 5 as before, bid 
the Party add 10, and the Number of the Hand ; which Sum bid him alſo to mul- 
tiply by 10, and then add the Number of the Finger ; and then again multiply 
by 10, and add the Number of the Joint, and what Number you pleaſe after- 
ward for ſecrecy-ſake : Then demanding the Total, dedu& from thence the Nam- 
ber laſt added, and 3500, and the remaining Figures repreſent the Perſon, Hand, 

Finger and Joint deſired. | 
| Suppoſe 
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Example. 


To find the 
Points caſt on 
Dice. 


Example. 


To find the 
Number of Pit- 
ces of Money 8c. 
in toe Hand, 


Example. 


To find how ma- 
ny Counters, &Cc. 
three Perſons 
have taken, 
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Suppoſe the 6th Perſon hath the Ring on the left Hand, third Finger, 
and ſecond Joint. | 

Then 6 doubled is 12, and 5 added makes —— -— 17 

This multiplied by 5 is 85, and 10 added is ——— 95 

The Hand added is 97, and multiplied by 10 is 970 

The Finger added 1s. 973, and multiplied by 10 1s — 9730 


The Joint added, makes the Total — —_ 9732 

From this 3500 taken, leaves W—— -------.-- 62.32 

Repreſenting the 6th Perſon, ſecond Hand, third Finger, and ſecond 
Joint. 


9. Two or more Dice being caſt, how by Art to diſcover the Number of Points that 

may ariſe. 

Suppoſe one had caſt three Dice, bid him add the Points that were upmoſt to- 
gether, and put one of the Dice apart with the ſame Side upmoſt ; let him add 
to the Sum the Points under the other two, then bid him caſt thoſe two Dice, 
and add the Points calt to the former Sum ; and put one of the two Dice away, 
not changing the Side; and marking the Points under the other Dye, add it to the 
former Sum : Laſtly, throwing that one 1Dye, whatever appears upwards, add it 
to the former Sum, and let the Dice remain without Alteration. This done, 
coming to the Table, note what Points appear 2pward on the three Dice ; to which 
add 3 times 7, (for every Dye caſt, always 7 is io be added) and this addition of 
7 for every Dye, and the Points lying almou!t 6n the Dice, ſhall be equal to all the 
Operations made by the other Party privately. 

As if three Dice being caſt, there ſhould appear 4, 5, 3, which added together 
make 13; then laying by one of the Dice, as {uppole 4, and adding to 13 the 
Points under 6 and 3, which will be 1 and 4, (for alw2ys the Point, and his Op- 
poſite, or that above and underneath, makes 7) the $u7 will be 18: Thenthrow- 
ing the 2 Dice,ſuppoſe there appear 5 and 2, which makes (being added) 25; and 
laying by 5, and adding the Point under 2, which will be 5, it makes the former 
Sum 30: Then throwing the one Dye, ſuppoſe there appear 4, then 1s the Sum 
34. So the Points lying upward, are 4, 5, 4; which when I find, I add foreach 
Dye 7, and that 21 with 13, the Points lying upward, make up 34 as before. 


io. If one hold in each Hand as many pieces of Money, Stones, QC. as 7n the othir, 
how to find the Number. 


Bid him that holds the ſame, that he put out of one Hand into the other what 
Number you. think convenient (provided it may be done) : then bid him take 
out of the Hand that he put the Nymber into as many as remain in the other Hand, 
and pur into that Hand ; for then be . aſſured that in the Hand which was put the 
firſt taking away, there will be fougd juſt double the Number taken away at firſt. 

As admit in each Hand were 10 pence, then ſuppoſe 4 were taken out of the 
right Hand and put into the Left ; then was there 14 in the Left, and but 6 re- 
maining in the Right ; then if 6 be taken from 14 and put to the other Hand, there 
will be left but 8 the Double of 4, the Number firſt ſubſtracted. 


11. Three Perſons having taken Counters, Cards or other Things ; to find haw many 
each bath taken, 


Cauſe the third Party to take a Number which may be divided by 4; and as 
often as he takes 4, let the Second take 7, and the Firſt 13; then canſe them to put 
all together and declare to you the Total, which divide by 3, and the Quotient 


' is the Double of the third Number, or Sum which the third Perſon did take. 


Otherwiſe, 


Or cauſe the Firſt to give to the Second and Third as' many as each of them 


_. hath; then let the Second give to the Firſt and Third as 'many as each of them 
hath ; Laſtly, let the Third give to the Firſt and-Second as many as each of them 


Example the 


firſt Way. 


hath, and ask how much one of. them hath. (for'then they will have all alike); fo 


half that Number is the Number the third Perſon had at : firſt; which once 


known, all is ſoon known. 


n _ 


- Example by the firſt way : Suppoſe the Third took 8 Counters, which is twice 


: 4, then muſt the Second take. 1:4, which is ſo- many times 7,-and ſo conſequently 


the Firlt 26, .which is twice 13 all added together is 48, which divided by 3 
yieldeth 16, the half of which 8 is the third Perſon's Number. 


Example 


TOR 
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Example by the latter way : Numbers ſuppoſed to be taken ; 26 . 14 . 8. Exanpl: the 
A giving to B and C like Sums, that is, B 14 and C 8, they have . 4 . 28 . 16 latter Wap. 
B then giving to A and C like Sums, that is, A 4 and C 16, they have 8. 8. 32 
C then giving to 4 and Blike Sums; that is, 48 and B 8, they have 16 . 16 ; 16 


12. Three Cards choſen out of a Pack, to find how many Points they contain if the To fd the 


Points in thret 
Pack be full. | Cards, 


Let him that hath choſen the 3 Cards, accompt the Points in each Card, and bid 
him take as many Cards as will make up 15 to each Number of the Points on the 
Cards firſt choſen, then will him to give you the remaining Cards; for 4 of them 
being rejected, the reſt ſhew the Number of Points that were on the 3 Cards 10 
choſen. 
Asif the Cards were 7,6, 5: now 7 wanting $ of t5, therefore he took $ Etample. 
Cards to make up the Points on the firſt Card 15 ; ſos there 9 Cards taken from 
52 (the whole Pack) for the firſt Card, then 6 wants 9 of 15; therefore taking 
9 Cards with the Card of 6 Points, that is, 10 more from the whole Pack, fo will 
but 33 Cards remain of the 52; then 5 doth want 10 of 15, therefore 11 Cards 
more taken from 33 there will be left but 22 3 which Number of Cards given, ſub- 
ſtra& 4 from, and the Remain 18 is the Number of the Points 7, 6, 5, on the 
Cards firſt choſen. | INN 
But when 4, 536; or more Cards be choſen, and the Number of Cards out # not than 3. 
of which they are taken be more than 52, and the Term be 15, 14, 12, or ſuch £94 ** #4": 
| like ; then multiply the Term by the Number of Cards taken at firſt, and to the 
Produt add the Number of Cards ſo taken ; then this Total ſubſtra&t from the 
whole Number of Cards, the Remain ſhall be the Number which muſt be taken 
from the Cards which remain to make up the Game: if there remain © after 
Subſtra&ion, then the Number of Cards which remain, do declare the Number of 
Points in the Cards firſt choſen: if the SubſtraQtion cannot be made, then ſub- 
ſtra& the Number of Cards from that Number, and the Remainer added to the 
Cards that did remain, will be the Number.of Points in the Cards firſt taken. | 
As if the Cards were 8,6, 3, 2, and the Term given 14. I ſee the firſt or 8 wants Examples: 
6 of 14, the ſecondor 6 wants 8 of'14, and 3 wants 110of 14, and 2 wants 12, 
which taken, the Party delivers you the reſt of the Cards; and if the Pack wete 
whole, they ate but 11; for 7, 9, 12 and 13 are qa © then do you multiply 14 by 
(the Number of the Cards choſen at fitſt) which niakes 56; to which 4 (the ſai 
Number of Cards) added is 60, from which 52 ſubſtrated, leaves 8, which with 
| .11 1s 19, and ſomany were the-Points of 'the Cards, wiz. 8,6, 3, 2. 
* Admit the Cards were 7, to, 5, 8, and the Term given 12, then doth 7 want 5 
| of 12, ten 2, five 7 and eight 4, which with the 4 Cards firſt taken make 22, 
q tliis taken from 52 leaves 3o : Now multiplying 12 by 4, is produced 48, to which 
| 4 added, the Total is 52, which ſubſtrated from 52 leaves o : therefore doth 30 
hs Cards left) repreſent the Numbers firſt taken, viz. 7,10,5, 8, which together 
make up 30. | 
Again, ſuppoſe 3 Cards be taken, as 7,9, 5; their differences to 15 are 8,6, - 
10, which Numbers of Cards taken from 52, the Remain is but 25 ; then multi- ml 
ply 15 by 3, to the Produtt 45 add 3 (for the firſt Cards taken) it is 48, which 
taken from 52, there reſts 4; this taken from 25 (the remaining Cards) leaves 
21 theSum of 7, 9, 5. 


13. Three Things and three Perſons propoſed ; to find which of them hath either of To find whith if 
the three Things. 3 Priſons hath 
; - Ps | RE” . «. things biddrnn: 

Suppoſe the Perſons be 4. B. C; and the 3 Things be a Ring, a Thimble, and 
| Bodkin, and the Perſons mutually conſent to change the Things atnong them- 
ſelves; then take 24 Counters (if tore be taken the Matter may ſeem the more 
ſecret, but no' more ire needfuly and lay them before the Parties, and cauſing 
them to ſit or ſtand in a Row, give A with the Ring 1 Counter, B with the 
Thimble 2 Counters, and C with the Bodkin 3 Counters, leaving the reſt of the 
Counters with them : retire apart, and let them change the, Things, but not the 
Counters giventhem, and bid them; that he that hath the Ring after the Ghange; 
take up ſo many Counters as you gave himat firſt, and him that then ſhall have the 
Thimble to take up 2 for every Counter given him at firſt, and he that ſhall have 

the Bodkin to take up for eyery one given him at- firſt 4: Then returning, __ 

'F - 


ate 
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der the remaining Counters left out of the 24 ; for if the Parties have followed your 
DireCtions, there will be left either 1, 2, 3, 5,6 or 7, and no other Number. Now 
if 1 remain, then hath there been no Exchange, but as you delivered them fo 
they remain ; if 2 remain, then hath 4 the Thimble, 3 the Ring, and C the Bod. 
kin : If 3 remain, then hath A the Ring, B the Bodkin, and C the Thimble, and fo 
further as is expreſſed in the following Table. 


— 


Ts | Remaining Perſons. | Things | | Remaming | Perſons. Things | | 
Counters. | hid, | | Counters. hid. | 
wy "7 io |: 7 | Thimble 
I B Thimble, | | 5 B Bodkin. 
C | Bodkin. | | C Ring. : 
A | Thimble. | | A | Bodkin, | 
2 B Ring. 6 B | Ring. 
C | Bodkin. C {| Thimble. 
1 & ja - A | Bodkin. 
3 B Bodkin. | 7 #- + Thimble. 
| C | Thimble. | _—  - 
Ctherwiſe by th Otherwiſe, the ſame may be wrought without the Table by the help of a Cir- | 
Cixcle, cle, ſodivided into 6 Parts, wrote with 1 within, and 1 without ; 2 within, and 1 


5 without, @c. as followeth. 


Soif the Number of Counters remaining of the 24, be found in the upper Se- 
micircle withont ; then that which is oppoſite within ſhews the Firſt, and the next 
the Second, &c. as counting the Ring, Thimble and Bodkin, 1, 2, and 3: And 
ſuppoſe 6 Counters remain, 6 being found without at top, the oppoſite Figure 
within is 3 ; which imports that the firſt Man hath the Bodkin, or third Thing; 
and ſo going to the left Hand, the ſecond Man hath:the Ring, or firſt Thing, &c. 
But if the Remainer be found at the Bottom, as 2, then the Oppoſite within is2, | 
declaring the firſt Man to have. the ſecond Thing, or Thimble ; and ſo going 
backward, contrary to the Former, the ſecond Man hath the firſt Thing, or the | 


Ring, &c. As if the former Table were thus figured as at 4, or in Tranſmutx 


tions of Names as at. B. 
" Ds MOR A I OEM eos pic — & ; 
Table how 0- A | 1 A\ 2 3 42-4 of 3 EF 
thermaſe jtt, I B 2 | 5 B -E 1 2 B IS 2 C ; 
3, 25 BY E 1 WEI TSTE! I 
a2 : A\ 3 7 18 3-0 | 
SHE I: 6 JB} x 27-3 4 6 S437 M1 ; 
5 Lt 3 37 Rl " WM £6 2 5. 1 SY RI ed 
31: A | 3 ' alt: 7 C 
3 | B | $1.17 | B-| 2 HE 17 3.12 |# 
| | ©: j-3i:f | C4 1 3:18] 1}. 3 | 4 | 


To find which" 14+ any Numbers diſpoſed circular (or otherwiſe )-to find which of them any one 

Number on a thinks upon, = | 
warkh ug Suppoſe that having ranked 10 or 12 Things in a Row, as A,B, C, D, E, F, G, 
| H, I, K, L, M, or Circular, (as the Figure ſheweth); 'and one-hath thought upon 
'G, which is the 7th, then ask the Party at what Letter he will begin to accompr, 
' (for accompt he muſt, otherwiſe it cannot be done') z which ſuppoſe at K, that 
is .the 10th Place; to which ro add the Number of the Circle 12, which to- 
gether is 22; {o bid him to accompt 22 from RK hackwards, beginning his .Ac- 
| a compt 
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compt with that Number he thought, fo ſhall he accompt I to be 8, Hs, Fe. 
And ſo will the Accompet of 22 end on the Letter G exaftly, the Thing or Num- 


ber ſought. 
Example; - 


To cloſe up this Chapter, it is worthy riote; 1. That when a Queſtion is 79 4-id: _ 
propounded, of dividing equally among a Number of Perſons, certain Liquors in Tithout Fuſian 
Cask without Fuſion ; if the Number of Veſſels in which the Liquors are, will | 
not be equally divided by the Number of Perſons, without a Remain, the Reſo- 
lution is impoſſible : but if o remain upon the Diviſion, break the Quotient into 
a$ many ſeveral Parts as Partners ; ſo as being added together, they will make the 
Whole, and according to theſe Parts ſhall the Cask be divided. | EY 

Example. 4, P, and C, bought a Quantity of Wines, each paid alike, and WF 21 Cat 
was to have alike: It happened (ſome being ſold) there was to be parted among :jdeg, 
them-at laſt 21 Hogſheads, of which 7 were full, 7 half full, and 7 empty : how 
mult they ſhare the Veſſels with the Wine in them, that, each of them may have as 
many Veſſels, and as much Wane one as another ? | | 
 Aaſw. Becauſe 21 will be equally divided by 3, the Quotient 7 is to be broken Anſwer: 
.into Parts, as 3, 3, 1, Or 2, 2, 3 elther of which Partitions make 7, and each of 
the Parts leſs than the Half: So may A have 3 Veſſels full, 3 empty, and 1 half 
full ; or 2 full, 2 empty, and 3 half full : then will he have 7 Veſſels and 3+ Hog- 
ſheads of Wine in Quantity, B the like; and then will be left for C, after the 
firſt Diviſion, 1 full Veſſel, 1 empty, and five half full ; or after the ſecond Di- 
viſion, 3 full, 3 empty, and 1 half full. And becauſe this, as other-like Que 
ſtions, will be truly reſolved by more Diviſions thari one, the Propoſition, how- 


ever placed by ſome, is moſt proper for Technology. 


Full. Empty. Half. Full. Empty. Half. 
A 3 . 3 . [ A 2 ; 2 ; E: 
EH 3 . Z : l B 2 . 2 3 
C I þ I . 5 C 3 a 3 I 


21y. That in Queſtions about equalizing the Sums for which different Numbers 7» eqazlize tv 
of Commodities may be fold at different Rates, belides a Progreſſion given, an Sams for which 
occult Progreſſion in the Propolition 1s neceſſary to be diſcovered for the Reſolu- atyers Things 
-tion 5 which is often done by adding the different Rates, and thereby dividing - different 
the leaſt Term of the given Progreſſion, and by the Integets in the Quotient mul- | 
tiplying the higheſt Rate for the Increaſe of the Progreſſion ſought from an Unir. 
Yet it is queltionable whether it will hold generally ; but the Artiſt when it fails; 
may ſupply the defect by his Ingenuity, _ EY 
Example. Suppoſe 3 Women carry Apples or Oranges to Market ; 4s 4 20, B 29 Apptes old 


X , aiſferent ly, ytt 
39, and C 40: how can it be that they can ſell as many for a Penny the one as the the Suns alike 


other, and when they had ſold all, have one as much Money as another and no 
more, the Rates they ſell at increaling as 3to 1 ? 
Anſw. 3 and 1 added make 4, which dividing 20 give 5 ; this multiplied into anſwer. 
3 the higheſt Rate, produceth 15 for the Increaſe of the Progreſſion ſought : So | 
if 4 fold i Apple for 1 Penny, thenadding 15 to 1, B ſhall ſell 16 for Pence a- 
piece ;-and adding 15 to 16, C ſhall ſell 31 for Pence apiece; and the reſt of 
their Apples being all ſold at 3 Pence apiece, ſhall makeup each of their Monies 
4 5. 10d. or 58d. | 
But it is to be further noted, that if the whole Sum of the Money made be not If the Shri be 
propounded in the Queſtion, theie as other Propolitions in Technology, are capd- u ror30y 
ble of being truly reſolved by feveral Numbers, even as many as the laſt Parcel hav A 
at the, higheſt Price is more than an Unit, if the firſt Parcel at the loweſt _ 
En, | - egirt 
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| begin at the Unit. And therefore in the former Example, becauſe 31 wants 9 
of 40, the Queſtion may be reſolved 9 ways: Nevertheleſs the Sum of Money 
will be different in every of them, as here followeth. ; 


Examples. _-, = 7 #- © ” VE BR 54 
4. 31 2 254008 > » #8... 33 
$ 3. 19 - I4 - "$58 d. 16. 13- 3356 d. [7-33 - 38540. 


— — 


—_— F.-c AM - #0 He #0 


d. 

US <4 19D. . 34 $ . 20. 39 6 21 . 36 

3% 16. IT, #0524. IF « IO. P50 d. I4 ...9 » * $484. 
I 4. F.C FRE”. #3. c 

WRT; - 37 "om 9 - 24. 39 

7] i - 29. 7846 d. ES - Fa 2644 4: 7 RE 2 42. 


Proof of Tech- The Practice of moſt of the Works in this Chapter carry the Evidence of their 
nology. Proof in their Operation, the Concluſions proving themſelves true, fo as other 
| Demonſtrations would be vain. 


_" 
DI 


CHAP. V. Progreſſion Geometrical. 


Geometrical Eſides what hath been ſaid of this ſort of Progreſſion, Chap. 1. Part 1, and 
Progiefſion. Chap. 1. Part 3. of this 4th Book, it is neceſſary to add, that in every Geome- 
trical Progreſſion, the Conſequent divided by the Antecedent, ſhews the Ratio in 
New Proportio- the Quotient 3 ſo as to beget new Proportionals of this ſort, is to multiply the 
2's hw gotten. Antecedent by the Ratzo :- but this is to be underſtood of Integers in Fractions, and 
Decimals the contrary. | | 
Rario,improper- The Ratio (called in ſome Authors the Exceſs, but improperly, the Exceſs bein 
ly called the the Difference of 2 Numbers in Arithmetical Progreſſion) is alike between all the 
Exceſs. Terms ; ſo as if the ſecond Number contain the firſt 2, 3, or 4 times or more, 
then ſhall the Third contaia the Second ſo many times alſo, and the Fourth the 


Third, @c. | | 
To double it,$c. To double, triple or multiply how often ſoever any Ratio is, ſo often to put 
what. together the Space or Diſtance between the Terms. 


Common way of The common Proceedings by moſt in this Progreſſion is by the firſt Term, the 

Proceeding. Ratio, and the Number of Terms, to place all the Terms orderly as they increaſe, 
and colle& their Total by common Addition. 

Q. of Whrat Example. A Farmer ſelleth a Quarter of Wheat (containing 8 Buſhels) to be 

fold, increaſing paid for the firſt Buſhel 2 Farthings, for the ſecond 8 Farthings, and ſo increa- 

__ A ling by a fourfold Proportion or Ratio - the Queſtion is, what was to be paid for 

— _ the Wheat by that Agreement ? 


Anſter. Anſw. 43690 Farthings or 45 l. 10s. 2d. 4. For by ſetting down orderly, as 
1 98 at A. B. or C. all the Terms, and adding them together, the Sum is ſo found. ; 
a q 
4. Leaſt Term or Extream ©5711 Buſhel of Wheat. B 2 
F213 8 
8 |3 32 
2:8 14 128 
Ratio4. 10:38 |5 FI2 
2:2:8 |6 2048 
. 8:10:8 |7 8192 
Greateſt Term or Extream 34:2:8 |8 Termsor Places. 32768 |(29 d 
Total or Sum 45:10:25 - 43690 (= (919 


45:10:23 
C 
Terms or Places. 
TY ” WY as TT | 
Leaſt Term 2.8.32.128.512.2048.8192.32768. Greateſt Extream. 
Ratio 4. Sum 43690 q. And 
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& &q &C oqq &qc acc | 

In the Computation of this ſecond ſort of Progreſſion is to be obſerved as in the 7*** ** # 
Sections following. OY Fortd, 

6 r. Thatas in Arithmetical Progreſſion, ſo in Geometrical, there are 5 princi- 
pal Things, v1. 

71. The firſt Term or leaſt Extream, which in the Example above is 2, and no- t. The #5 
ted in Species with « as the leaſt Term of an Arithmetical Progreſſion. Term, %C. 

2, The laſt Term or greateſt Extream, being the laſt of the Progreſſion, noted 2. Tit /:3 
alſo ſometime as in Arithmetical Progreſſion with &: but if all the Terms be ſer 7", &c. 
down, then it is according to the Power of the Multiplication of the ſecond Term, 
ts be divided by the next inferior Power of the Firſt. So as in the former Example 


ET.. 
3. The Number of Terms or Places in the whole Progreſſion, which in the In« gr 
6 , . . . . of Terms, 
ſtance above is 8, and in Species noted commonly as in Arithmetical Progreſſion by Species theref. 


T, and ſometimes by I. 


4. The Ratio marked ſometime with &, ſometime with r, ſometime with Rat oy Rario, 
* and ſevera 


» As 9. R , FM » . ' 
and ſometime with -—-orR toS 3 and when « is 1, is always equal to Þ, and ſo Species thereof, 


ſometime m2rked therewith. This in the foregoing Example is Quadruple, or as 4 
to 1 ; the Number of Ratio's in every Progreſſion, or the Number of Spaces or Di- 
ſtances between the firſt and laſt Terms is always leſs by 1 than the Number of 
Terms, and ſo marked with T—1, or N—t. 

5. The Sum or Total of all the Terms in the Progreſſion, which above in the $. The Sun or 
Example is 43690. and for this the Note in Species is Z, in common with Arith- Total, &c. 


metical Progreſſion. 
FS. 2. By any 3 of the 5 Principals, the other two may be found. As, — oro the 
wo HI&n0mpn, 
1. To find the firſt Ternt (or «) of a Geometrical Progreſſion. To find the faſt 
1. If the laſt Term, tlie Namber of Terms, and the Ratio be given ; that is, — yy R 
©.T.R. andin the former Inſtance 32768.8. and 4. to find 2. Es 
Then either 1/},divide the ſecond Principal by the Fonrth ſo many times lacking Rules. 


one, as there be Units in the Third : 
Or, 21y, divide the ſecond Principal by the Fourth, exalted to the next infe- 
rior Power of the Third, taking the Third for an Index. 


pf | T' , 4 - 3 $6 SY 
—to T—1=« 4) 32768 (8192 (2048 (512 (128 (32 (8 (2 


And in Species thus, « . þ 


Principals. 


32768 the laſt Term is expreſſed by 


—=8—1 Examples. 


R 
TN Hol 32768 
——— - — 4 . ; Fg C——— Fe 
R figurat to T—1 4.16.64.256.1024.4096.16384 


4-35: 4: J- 2 7T=8—1 


2. If thelaſt Term, the Number of Terms, and the Sum be given; that is, , - 
©, T.Z. and inthe former Inſtance 32768. 8. & 43690. to find 2. 9 2.Data, #.T.2. 
Then without reſpec to the third Principal, take the greateſt Common Divi- Rule: 
ſor between the. Second and Fifth, marked ſometimes in Species with M : So 2 
ſhall be the Number ſought, becauſe it is the greateſt Common Diviſor between 
32768 and 43690, 


20 Eximpl 
FP I F IS £ 5 P p "_ 
M 2 =a 32768 > J== 16384 

Z 10922 43690\21845 


2 
3. If the laſt Term, the Ratio, and the Sum be given ; that is, 6. R.Z. and 3-Data.s.R.7 
in the former Inſtance 32768 . 4 . & 43690. to find 2. 
Then becauſe the ſecond and fifth Principals are given, take the greateſt Rules 
Common Diviſor between, as before in the next precedent Propoſition. 
Or, (2.) multiply the ſecond Principal by the Fourth, divide the Produ& by 
the Fourth, lacking an Unit : From the Quotient take the Fifth, and multi- 


Ply the Remain by the Diviſor ; So ſhall 32758 be niulfiplied by 4, and the 
Gs 7D Produ#t 


" _ 
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' Product 131072 bedivided by z from the Quotient 436902; if 43690 beta- 
ken, and the Remain 2 multiplied by 3, produceth 2. | 


2768 
Example. oR Br TZ.* Ry == 37 = 
| 2 


. 3)! - hed (43690; — 43690 = x 3=2 


4. If the Number of Terms, the Ratio, and the Sum be given ; that is, 
T.R.Z. andin the former Inſtance 8. 4. & 43690. to find 2. 

Then from the fourth Principal multiplied into it ſelf, according to the Units 
in the Third, ſobſtra& 1 ; multiply the Remain by 1 leſs than the Fourth, ſome- 
time called the Antccedent of the Ratio, and multiply 1 leſs than the Fourth by him- 
ſelf, marked in Species ſometime by D, and called the Difference of the Terms of 
the Ratio : Then as the Produc of the Remain, by the Antecedent of the Ratio, 
is to the Product of that Antecedent into himſelf ; or as the fourth Principal fi- 
gurate to T—1, is to the Fourth lacking 1 3 fo is the fifth Principal given to the 


Firſt required. 
ha bs $$» - 7 . 8 
Example. R figurate to T.-1 in R-1. D::Z.« 4-16.64.256.1024.4096.16384.65536 
(65535%3) (3x3) 7 
Or, AS 196605 . 9 :: 43690.2 6553 
R figurate toT. —1.R—1::Z.« Or, 65535 . 3 :: 43690.2 22035 
To find the laſt 2. To find the laſt Term (or &) of a Geometrical Progreſſion. 


Tn TR 1. If thefirſt Term, the Number of Terms, and the Ratio be given ; that is, 
"2. &.T.R. and inthe former Inſtance, 2.8. and 4. to find 32768. 
Then either, (1.) multiply the firſt Principal figurately by the Fourth, accord- 


4. Data, T.R.Z. 


Rule. 


Rules. - ne lg 
5 ing to the Units in the Third lacking 1 ; and ſo ſhall 2 be multiplied into z, 
til] the Index be 7, that 1s T—1. 
Or, (2.) figurate the fourth Principal to the Third lacking 1, and multiply by 
the Firſt. | 
L383 TS .. 7 
Examples. - gjnRtoT—1=06 2.8.32.128.512.2048.8192. 32768. 
3.4. Tu 8» 7 
R figurate to T—1x&=o 4-16.64.256.1024.4096.16384 
2 
132768 


- Daz. T.7 2+ If the firſt Term, the Number of Terms, and the Sum be given ;' that is, 
« . T.Z. andin the former Inſtance. 2.8. and 43690, to find 32768. 
Then divide the fifth Principal by the Firſt, and from the Quotient take the 


" greateſt Figural Number, whoſe Index is 1 leſs than the Third, and multiply this 
Figural Number by the Firſt : So ſhall 43690, divided by 2, give in the Quo- 
tient 21845 z out of which the greateſt ſecond Surſolid, whoſe Index is 7, (that 
is, 1 leſs than$) that can be taken, is 16384 z which multiplied by 2, pro- 
duceth 32768 the ſecond Principal deſired. 

Z — (T” Power . 690 
Example. — * is C T—71 pans (21845 
| , 16384 X 2 = 32768 
© Ergo, Power x & = @ \ 52 
TT = —1 
2.Data. «.RZ 3 If the firſt Term, the Ratio, and the Sum be given ; that is, « . R. Z. 


and in the former Inſtance, 2 . 4. and 43690, to find 32768. | 

ts. Then multiply the fifth Principal by the Fourth lacking an Unit, to the Pro- 
duct add the Firſt, and divide the Total by the Fourth. So ſhall 43690, multi- 

plied by 3, and 2 added, make the Total 131072, which divided by 4, gives in 

the Quotient 32768. 


43690 
Example, ZR—1+&« 3 
IR co 131070 | 2 = 131072 
EEE+5 Sl pvna 


4.Dara, T.R.z. 4+ 1f the Number of Terms, the Ratio, and the Sum be given ; that is, T.R-Z. 
and in the former Inſtance 8. 4. and 43690, to find 32768. Then 


Chap.V. Progreſ, ſron Geometrical. 5 6 b 


Then by the Data find the firſt Principal, according to the 4th Propoſition of Rule. 
the 1 above-mentioned; and then take the Figurate Number of the Fourth Prin- 
cipal, according to the Units in the Third, lacking 1, and the Analogy will be ; 

As 1 to this Figurate Ratio ; ſo ſhall the firſt Principal found, to the Second re- 


quired. 
R figurate to T.—1 in R—1. D:: Z.c 12.3.4 4. ©. ms 
OrR figurateto T,— 1. R— 1 ::Z.u 416,64.256.1024.4096.16384.65536 
I 


Example. 


AS 196605 . 9 :: 43690.2. 65535 
Or, 65535 + 3 ©: 43690.2, 


i.R figuraie to T —1 :: &.0 AS 1 . 16394 : :: 2.32768. 


3. To find the Number of Terms (or T) of a Geometrical Progreſſion. Fo 7 the Nuvi- 
EY ON TERS, 


1. If the firſt Term, the laſt Term, and the Ratio be given ; that is, « .@. R. , para. «.v.R:; 


and in the former Inſtance, 2.32768, & 4. to find 8. 
Then multiply the firſt Principal by the Fourth ſucceſſively, till the Second be Rule. 


produced, and to the Number of the ſeveral Multiplications add 1 : So 2 multi- 

plied by 4, ſhall in 7 Multiplications produce 32768 ; therefore to 7 add 1, and 

$ is obtained. 
N of Mult. of —T 2.8.32.128.512. 2048. $192. 32768 Example, 
wat = 1.2. 3 + 4 - $4 - =  m_—_ 


Or if the ſecond Principal be divided by the Firſt, and the Fourth be figurate Rule. 
to that Quotient, the Index of this figurate Ratio ſhall be the Number of Terms 


lacking 1. 


2) 32768 (16384 Example. 
& .1 ::@. R figurate to T—1 4.16.64.256.1024.4096.16384 
1.2.3.4. 3 « © , Hans 


2. If the firſt Term, the laſt Term, and the Sum be given ; that is, «.@.Z. , pn, ,.7 

and in the former Inſtance, 2.32768. & 43690, to find 8. a 
Then without reſpect to the fifth Principal ; as the firſt Principal to 1, ſo ſhall rule. 

the ſecond Principal be to the Ratio multiplied into it ſelf, according to the Di- 

ſtance of the Term given from the firſt Term. From hence therefore, if a Root 

be extracted of the higheſt Power therein, the Index of that Power and 1 more, 

ſhall be the Number ſought : So ſhall 2 to 1, be as 32768 to 16384 ; therefore 

16384 being the ſecond Surſolid of 4, hath the Index 7, to which 1 added is 8. 


&;1:: 0. R figurate to T—1, AS2.1 :: 32768, 16384. Example: 
Ergo, y qQCc. 16384 (4 
'F 


== 

Or divide the fifth Principal by the ſecond, and by the Remain of that Divi- Rule. 
| fion, the Remain of the firſt taken from the Second; then by the Sum of both 

the Quotients multiply the Firſt till the Second be produced, and to the Number 

of the ſeveral Multiplications add an Unit. So ſhall 43690 divided by 32768 give 

1 In the Quotient, and 10922 Remain, which ſhall be Diviſor to 32766, that is 

the Remain after 2 is taken from 32768 : this laſt Diviſion giveth 3 in the Quoti- 

ent, to which 1 added is 4, this multiplied into 2 the firſt 7 times, produceth 
32768 ;- therefore 7 and 1 make 8 the Number deſired. 


I0922 . 32768 Example, 
7 ons Nee q —T 423699 2 == 
preg =_ Remain x&« tow + I | 32768\\ 32766 XOGDYLY 


1 +3=4x2.8.32.128.512.2048.8192.32768 
1.2. 3. 4+ Y - & . his 


3. If the firſt Term, the Ratio, and the Sum be given; that is, « . R. Z . 3.Data. « R.Z: 
and in the former Inſtance 2, 4, and 43690, to find 8. 

Then multiply the firſt Principal by the Fourth, till a Number be produced ule. 
next greater than the Fifth, and the Number of Multiplications ſhall be the Third. 
So 2 by 4 multiplied till 131072 be produced, the Number of the ſeveral Multi- 
plications will be 8, the Number of Terms ſought; 


N 


564 Progreſfim Geomttrical. Lib.IV.Par.lli. 
Example. N 4 MESSE 2x4=8.32.128.512-2048.8192.32768.131072 
* Li Joe + # 6-7 8 
Rule, Or by Analogy, the firſt Principal to the Fifth, ſhall be as the Difference of the 
| Terms of the Ratio to the Ratio figurate according to the Units in the Third 
lacking 1, and the Remain multiplied by the Antecedent of the Ratio ; or as the 
Ratio lacking 1, to the Ratio figurate to T lacking 1 ; therefore if from the Quo. 
tient of this Number and 1 added, divided by the ſame Antecedent, if the upper 
Way be taken, or the Quotient and 1 of the lower way a Root be extracted of 
the higheſt Power therein, the Index of this Root ſhall be the Number of Terms. 
Example. « .Z:: D.R fignrate to T. — 1 in R—1. 4—1==3X3=9 
Or, «. Z:; R—1 . R figurate to-T.,—1. 
AS 2 . 43690 :: 9 . 196605, 
WW 2 . 43690 :: 3. Eoyns. 
Ergo 3) 196605 (65535 + 1 ==265536. 
And yqcc 65536 (4. Index 8. 
4.Data, o.R.Z 4+ If the laſt Term, the Ratio, and the Sum be given; that is, @.R. 7. 
and in the former Inſtance 32768. 4.and 43690. to find 8. 
Rule. Then multiply the greateſt common Diviſor between the ſecond and fifth 
Principals by the Fourth till the Second be produced ; and to the Number of the 
ſeveral Multiplications add an Unit. So 2 the common Diviſor between 32768 
and 4.3690, ſhall be multiplied by 4 the Ratio 7 times, which will produce 32763: 
therefore 1 added to 7 gives 8, the Number of Terms in this Example. 


Example. LIP =. J==E= 
Z 43690\ 21845 
Ergo, N of Mult, of 2__ T 2X4=98.32.128.512.2048.8192, 32768 
« Rtow-19 "AS $4. + ©» 244=8 
Otherwiſe. Or, becauſe this Common Diviſor is the firſt Term, any of the Ways in the ſc- 
cond and third Propoſitions precedent by «.o.Z. or«.R. Z. may be uſed. 
_ find the 4. To find the Ratio (orR) of a Geometrical Progreſſion. 
4:10, 


| Dara. 4.6.7, T- If the firſt Term, the laſt Term, and the Number of Terms be given; that 
| is; & . @. T. and inthe former Inſtance, 2.32768 .and 8. to find 4. 
Rule, Then divide the ſecond Principal by the Firſt, and from the Quottent extra® a 
| Root, whoſe Index ſhall be leſs than the Third by an Unit : For the Analogy is, 
As the Firlt to 1 ; ſo is the Second to the Ratio figurate to the Diſtance of the Term 
given from the Firſt, Wherefore 16384, the Quotient of 32768 &ivided by 2, 
{hall be a ſecond Surſolid, which hath 7 for the Index, that is 1 leſs than 8, and 
4 for the Root the Ratio deſired. 


Example. @ 32768 / qqc - 4 
y — Index T-1=R ——  { 16384| .: 
&% 2 3% Index . J=8—7 
&:1 :: ©. R figurate to T—1 4-16.64.256.1024.4096.16384. 
2.1 :: 32768. 16384 LES 3. #-- 7 


2, Para.a,0.7, 2, If the firſt Term, the laſt Term, and the Sum be given; that is, «. ©.Z, 
and in the former Inſtance, 2.32768. and 4.3690, to find 4. 


Rule. Then divide the fifth Principal by the Second, and by the Remain of that Di- 
viſion, divide the Remain of the Firſt taken from the Second, and add both the 
Quotients together : So ſhall r, the Quotient of 4.3690, divided by 32768, and 
3 the Quotient of 32766, (that is, @&—«) divided by 10922, (the Remain of 
_ the firſt Diviſion ) make together 4 the Ratio ſought. 
Example. I 0922 3276 3 
Eb Er =R Be, - SHE ts 
G emain, 32768 232766 YOGZY 


3.Data. a. T.Z. 3- If the firſt Term, the Number of Terms, and the Sum be given ; that is, 
* & . T. Z. and in the farmer Inſtance, 2.8. and 4369go, to find 4. 

Rule. Then divide the fifth Principal by the Firſt, and from the Quotient take the 
greateſt figural Number, whofe Index is 1 leſs than the Third, the Root of this 
figural Number ſhall be the Ratio. So 43690 divided by 2, giveth 21845 ; out, of 
which the greateſt ſecond Surſolid, whoſe Index is 7, (that is 1 leſs than 8) that 
can be taken is 16384, the Root whereof 1s 4. | 


Cha p.V. Progreſſion Geometrical . | 5 65 
Exarnple. 


& Index 
Ergo,. / Power =R 


Z --Power?kT__ 43690 | | 
£1 I 21845 vagc . 4 
Index . 7=8—1 
4.16.64.256.1024.4096.1638.. 
k. 24:3 $4 © # © © 
4. If the laſt Term, the Number of Terms, and the Sum be given ; that 1s, g.Dara. @.T.7. 
&©.T.Z. and inthe former Inſtance, 32768 . 8. and 43690, to find 4. ED 
Then by the greateſt common Diviſor, between the ſecond and fifth Princt- Rule. 
als, divide the Second : And from the Quotient extract a Roct, whoſe Index 
ſhall be leſs than the ? hird by an Unit. So 2 the common Diviſfor between 3276 8 
and 43690, ſhall divide 32768, and the Quotient 16384 ſhall be a ſecond Surſo- 
lid, whoſe Index is 7, that is 1 leſs than 8, and 4 the Root is the deſired Ratzo. 


IO *. 32768 / 16384 Exatnple. 
MJ; =* 2 A 
-= D — 1 = SV qqc . 4 
Ergo / —Index T i1==K 16384) Index " Sk 
5. To find the Sum (or Z) of a Geometrical Progreſſion. To find the Sun, 


1. If the firſt Term, the laſt Term, and the Number of Terms be given; that , p,,. . . + 
is, & . @. T. and in the former Inſtance 2.32768, and 8, to find 43690. WE 

Then divide the ſecond Principal by the Firſt ; from the Quotient extract a Rule. 

Root, whoſe Index is leſs than the Third by an Unit; and by an Unit leſs than 

this Root divide the Remain of the Firſt taken from the Second, and to this Quo- 

tient add the Second ; ſo ſhall 32758, divided by 2, cive 16384: the lidex leſs 

than 8 by 1s 7 ; the ſecond ſurſolid Root. therefore of (6384 is 4, from which - 
1 taken, leaves 3 for Diviſor to 32766, <hc Remain of 3275$; when 2 the tirft is 
ſubſtrated, the Quoticar of this Diviiion 10922 and 32758, make up 4.3590 the 

delired Sum. X 

_ oÞ, | 

$ WS, re — LOo=2Z 27( 16384 yqqc 4—1=3 )32766( 10922 

y _ Index—1 T—1 32768 — 32766 32768 
43098 

2. If the firſt Term, the laſt Term, and the Rat: be given ; that is, «.O0.R. ""Y 
and in the former Inſtance, 2.32758 and 4, to find 42690. CO RS 

Then multiply the ſecond Principal by the Fourth ; from the Prodatt take the 
Firſt, and divide the Remain by 1 leſs than the Fourth. 

Or, ſubſtract the Firſt from the Second, and divide the Remain by 1 leſs than 
the Fourth, and to the Quotient ad rhe Second. 

So by the firſt of thele ſhail 32768 he multiplied by 4; and 2 taken from the 
Product, leaves 131070 to be divided by 3 : And by the latter way 32766 ſhall 
be divided by 3; and to the Quotient 10922 ſhall be added 32768, and both ways 
bring forth 43690. 


Example; 


Rules. 


Go R—&« | ER 
_ -- --& 32768 x 4 == 131072 — 2 ==131070, | Examplzs: 
R—1 | —— 69 
4— I==3- A 
G—0C 
@=Z 32768— 23 x 32766 
ear es —— 10922 - 32768 = 43690 


4—1==3 
And by way of Analogy : As the Difference of Terms of the Rat:o, to the 
Ratio multiplied into it felf according ro the Units in the Third lacking 1, and 
the Remain multiplied by the Antecedent of the Ratio ; or the Ratro lacking 1 to 
| the Ratio figurate to T—1 : So ſhall the Firſt be to the Fifth : Or the ſame Ratio 
ſo figurate and multiplied as aforeſaid, multiplied into the Firſt, and divided by 
the ſaid Difference, ſhall be equal to the Fifth. 


> .1:: @ ». RR bane th Juli 


Otherwiſe. 


For ſceing, As 2 . 1 <: 32768 . 16384 4—1==3X3=9 Exampte. 
Khag D. R figurate to T.—i in R—-1::«. Z . 
62 9. 196605 :2- 3. 42600; 


7E Or 
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Or, R—1 . Rfigurate to T.—1 :: «. Z£Z 
4 65535 :: 2 . 43690 


3. If the firſt Term, the Number of Terms, and the Ratio be given ; that is, 
 «&, T.R. and in the former Inſtance, 2.8. and 4, to find 43690. | 
Rule. Then multiply the firſt Principal by the Fourth continaaliy, ſo many Times ag 

there be Units in the Third ; and from the laſt Product take tne Firſt, and divide 
the Remain by 1 leſs than the Fourth. So 2 by 4 ſhall be multiplied 8 times; and 
taking 2 from 131072 the laſt Produ&, and the Remain 131070 divided by 3, 
giveth 43690 as deſired. 
Example. « inRtoT—a« _ 2 $a  7 + 8B 
_» —_ —=LZ 2x4=8.32.128.512.2043.8192.32768.131C72 
2 


4—1=3 )1 31970(436g0 


3- Data,o.T.R. 


Or if the Fourth be multiplied into himſelf, according to the Units in the 


Rule, : : | 
wm Third lacking 1, theſe Produtts multiplied by the Firſt, ſhall be equal to the 
Fifth lacking the Firſt. 
Sum of _ 44164+644+256+10244+4096+16384=218 
___ R figurate to T—1 MF =L | _ 
j Ergo, 436884243690 43688 


Tn emma ——— <a 


Daz. oT.R 4 If thelaſt Term, the Number of Terms, and the Ratio be given ; that is, 
tet" 0. T.R. and in the former Inſtance 32768, 8 and 4, to find 43690. 
Rule Then continue the Livition of the fecona Principal by the t ourth, ſo many 
n times as there be lUnits in Third lacking 1 : and take this laſt Quotient from the 
Product of the Fourth multiplied into the Second ; this Remain divide by 1 leſs 
than the Fourth, ſo 32768 divided 7 times by 4+ ringeth 2 in the Quotient, which 
taken from 131072, and the Remain divided by 3, giveth the Sum delired 4369gc. 


| G Fy, ob 3 +: ST: & 
RO aR- + to T—1 : 4) eolgfs (3102 (2048 (512(128(32 (8 (2. 
| H ih =Z 32768X4=1 31072—2==131070 
= Ye ns TI NED 93690 


Here alſo, as before in Arithmetical Progreſſion, is to be obſerved, that by every 3 
wp wa of theſe Principals both the other 2 may be tound ; and] alſo that in ail Queſtions 
Queſtion. duly propounded, 3 of the 5 are given to find ſometiine the one, ſometime both 
K - the other : For though the common Sort of Queſtions, as the ſelling of an Horſe 
rl oy of by the Nails in his Shoes, a Coat by the Buttons, or an Hovſe by the Doors, &c. 
Every Queſtion be all alike to the former Example firſt mentioned ; yet may one Queſtion be va- 
may be varies Tied in the propounding 20 ſeveral Ways, according to theſe precedent Propo- 
20 Ways. ſitions, and by them accordingly may Reſolution be had. But all theſe Calcula- 

tions are for whole Numbers ; if Fractions or Decimals be uſed, Alterations muſt 


Alterati « . 
os wang be made according to their Nature and Uſe. 


egy $. 3. Next after the finding of the 5 Principals, it is neceſſary to know how to 
39. To fnd a) find any of the middle Terms or Means that lie between the two Extreams, in ef- 


_ m fecting of which there are 3 Caſes conſiderable. 


Caſe 1. If the leaſt Extream of the Progreſſion be an Unit, then ſquare the Term 

- JF _ given, and the Produd ſhall be the Double of the given Term lacking one : asif 

Uni, 1 ſquare the third Term, I get thereby the Fifth ; So if the fourth Term be ſquared, 
the ſeventh is produced. 

If two of the middle Terms be given to find another, then add the Number 
of the Terms given, and the Sum lacking 1 ſhall be the Number of the Term 
produced by multiplying the Terms one into another : As to find the 8:þ Term, 

the fourth and fifth Terms ſhall be multiplied one into another, for 4 and 5 makes 
Examples. . © that is one more than 8. | 


Example. 


Se 
Yg, 


Chap.V. Progreſſion Geomttrical, 
. 3- $o $$» $Y + Te ons 
Example. | . 4 + I6.. 64. . 356. 1024. 4096 . 16384. 


16x16 3+3=6 64256 4--$=s 
96 I 024 ; 
16. I536 


256 $=3þ+3—1 16388 8=4+5—1 


Caſe 2. If the leaſt Term be not an Unit, and yet by the Ratio of the Progr | 
fjon may be divided to the Unit; then any one Term ſquared produceth juſt _ we - {xg 
the Double of the given Term ; and two of the Terms multiplied one into ano- J:,5; ET 
ther, ſhall produce the Term the Number of their Terms added point at. 

As to find the 8th Term, multiply the 4th Term into it ſelf : and to get the 7th Examples. 
Term, let the Third and Fourth be maltiplied, for 53 and 4 make 7. 


| 1. 23- 3 .4- 4 SS _, 
Example. 3 . 9 . 27 . 81 . 243 . 729 . 2187 . 6561 . 


ef 2. If the leafi 


81x81 41-4=8 27x81 3+4<=7 
81 567 
648 I62 | 
655. 8=4+4 2187 5=3+4 
Caſe 3. If the leaſt Term be not an Unit, nor by the Ratio of the Progreſſion 3: If tle leaſt 
erm be no Unit: 


can be brought to an Unit ; then the beſt way to avoid multiplicity of Rules, is | 
to proceed by the following Analogy, which indeed will ſerve in all Caſes, that is, oh ſt 
As an Unit to the Rat:o multiplied into it ſelf, according to the Diſtance of the 
Term ſought from the firſt Term ; ſo is the firſt Term, to the Term ſought. 

As to know the 8th Term of a Geometrical Progreſſion, whoſe leaſt Extream is 2, Example, 
and Ratio 3, the Diſtance between the firſt Term and the 8th Term is 7, the Ra- 
tio hgurate to 7 is 2187, which multiplied by 2 is 4374 the 8th Term deſired. 


| Sa; I-2- J-4»- Sul. an 
1 . R figurate to T—1 :: « . © 2.6.18. 6.163.488; 194850 


| 2187 2 2.4374» 3+-9-27.91. 2404 935 2109; 


Here among theſe Geometrical Proportions may have Place the Lemma's ſet down Lemmiz's of 
by Mr. Briggs in his Latin Piece, that demonſtrate the Original of Logarithms, Ar. Briggs. 
making the Index of Unity o, though they might have been placed before among 
Figural Numbers or Logar:thms. 

Lemma 1. If in a Rank or Series of Numbers continually Proportional from an | , 
Unit, (as thoſe following in 4) any two of them be taken, asC 8 and D 32, with * 
their Indices 3 and 5; two other Series of Numbers continually Proportional 
from an Unit, being made from the 2 Numbers taken out of the firſt Series, viz. 
from 8 and 32, as at Eand F, the firſt Numbers in each Series next to the Unit 
being the former Numbers marked with Cand D; and both Series being conti- 
nued to 3 (the Index of the Number C in the Column A) ſhall be the Index of a 
Proportional Number in the Column F; and 5 in the like manner (the Index of 
the Number D) and the Index of a Number in the Column E ; the laſt Propor- 
tional Number in the Columns E and F ſhall be equal to the Number found in the 
firſt Series marked with 4, whoſe Index is 15, the Produ& of the 2 Indices to 


the laſt Numbers in the Columns E and F. 


2. Lemma, 


3- Lemma. 


4- Lemma, 


s. Lemma. 


Progreſſion Geometrical. Lib.IV.Par.Ill. 
21 A\B | "#1. M8 | M | 
= el #6 1| © 
231 2 8] 1 
EE - 4| 2 64| 2 | 
E 81/313 gI2| 3 
16] 4 4096 | 4 
I | D 32| 5 32768] 5 
64| 6 | 2 | == |= 
128| 7 F N 
256| 8 1] © 
Fi2| 9| 3 | 32} 2 
2 1024 | 10 1024 | 2 
2048 | I1 | 2-6 3 
4096 | 12] 4 | 
8192| 13 | 
16384 | 14 
3 327681 15 5 | | 


A The firſt Series of Proportional Numbers. 

B The Indices of that Series of Numbers. 

E The ſecond Series of Numbers given. 

M1 The Indices of that Series, to which thoſe in P are equal. 
F The third Series, whoſe Indices are equal to thoſe in @., 


Lemma 2. If ina Series of Numbers continually proportional from an Unit, 
any one of them be divided continually by his Side or Root as often as it can, 
the Number of Diviſions ſhall be the Index of the Number divided, ſhewing the 
Diſtance of that Number from. the Unit, or the Number of Intervals between 
Unity and the Dividend. 

As of 729 by the Root 3, the Index 1s 6. 

Indices . ESH4+ 4-4-4» 
Proportionals 1.3.9.27.8t . 243-729. 3)729(243 (81 (27 (9 (3(1 
> So Yo $- $0 

Lemma 3. In a Series of Numbers continually proportional, any two of them 
being given, with the Index of ane of them, to find the Index of the other, or 
its diſtance from Unity ; as the given Numbers 8 and 32 in the Series above 
marked with Ain the firſt Lemma, and the Index of the greater 5; Let then a- 
nother Series of Numbers continually proportional be made by the Multiplication 
of 8, whoſe Index is ſought by it ſelf, and of the Product by it ſelf continually, 
till yon come to a Number whoſe Index is equal to 5, the Index givenat E; 
The laſt Product by the firſt Zemma, ſhall be the ſame with the Product made by 
the continual Multiplication of 32, till the Index of the Prodnt in this laſt Se- 
ries be the [ndex fonght: And therefore if the Number 32768 be divided by 32, 
the Side in the third Series, according to the DireQions of the ſecond Lemma, 
the Quotient will be 3, vi. 1024. 32.1 ., And ſ03 ſhall be the Index, as well 


of this Product 32768 1n this third Series, as of 8 in the firſt Series, from whence 
the 2 given Numbers were taken. 


Lemma 4. Ina Series of Numbers continually proportional from Unity ; If 
one Number multiply another, the Product will be one. of the Numbers in that 
Series continued, and the Index thereof will be the Sum of the Indices given: 
As ia the Series at A, if 4 multiply 256, the Produc will be 1024, and the In- 
dex thereof 10, viz. the Sum of 2 & 8, the Indices annexed to 4 and 256. 


Lemma 5. If one Number be multiplied by another, the Number of Places in 
the Product ſhall be equal to the Number of Figures in both the Factors, unleſs 
the Product made of the firſt Figures toward the left Hand, in both the Numbers 
given, may beexpreſſed by one Digit ; as often as this ſhall happen, the Num- 
ber of Places in the Produ& will be leſs by 1 than the Number of Figures in 
both the Factors : As if 68 be multiplied by 26, the Produ& 1768 is expreſſed 


with 4 Figures ; but if 68 be multiplied by 14, the Produ& 952 is expreſſed by 3 
Figures, 


Thus 
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Thus came to be diſcovered the Number of Places, or Decimal Indices in every £22arithmt dif 
Figural Number which are the Logarithms, as was faid before in the firſt Chap- ©***4: 
ter of Logarithms. | | _ 
6. 4. After finding out the middle Terms in any Geometrical Progreſſion, is con- 49. To find ont 
venient to know how to find one or more mean Proportionals between two Num- £**: 
bers given : In finding which are conſtituted 2 Caſes. EIRIJes. 
Caſe 1. If one Mean Proportional be deſired between two given Numbers. If one Mean bi 
Then multiply them together, and take the Square Root of the Produ&. ſought. 
As to find a Mean Proportional between 4 and 9, they produce, being multi- £97197 Way. 
plied, 36; therefore 6 the Square Root thereof ſhall be the Proportional Mean 
between 4andg. * 
So between 6 and 24, is 12 found to be the Mean Proportional. 


4x9=36(6 6 X 24 =144 12V Example, 
4.6.9 & 13-46 


Becauſe Extraction of Roots is very eaſy by Logarithms, as for the Square m_y has 
Root to divide by 2, for the Cube by 3, &c. and oftentimes Fraftions are gi- ; 
ven, or happen in the Work of Mean Proportionals : It is beſt for the Artiſt to 
work by Logarithms. Wherefore, | F the Dara ed 
1. When the Logarithms of the Numbers propounded are of tlie ſame Kind, 1, © 
add them together, and half the Sum ſhall be the Logarithm of the Mean Pro- 
portional required, and of the ſame Kind with the Logarithms of the Numbers 


given 


Examples. | 

Integers, The Mean Proportional between 4 and 25, is 10: becauſe io is the Examples. 
Square Root of 100, the Produtt of 4 by 25. | 

Frations, The Mean Proportional between + and 4 is +: for the Fraftions 
multiplied are +, the 3 whereof is 2 or +, 

Deciinals, The Mean Proportional between 0,25 (that is +) and 0,16 (that is 

3.) is 0,20 (that is 4*- Or +) as before. Their Logarithms follow. 


 Tntegers. OT Fradions. ; 
0,60205,99913 . Log. of 4 —0,60205,99913 . Log. of 
1,39794,00087 . Log. of 25 . —0,79588,00174 . Log. of 
2,00000,00000 . Log. of 100 \ —1,39794,00087 . Log. of -+- 
2 TG . Log, of io 2 )—0,69897,00043 . Log. of + 
Decimals. 


—1,39794,00c87 . Log. of 0,35” 
—1,20411,99827 . Log. of 0,16" 
—2,602c5,99914 : Log. of 0,04 . 
2) . Log. of 0,2 
2. When the Logarithms of the Numbers propounded are of divers Kinds, If the Data af 
and the defe&tive Log. the Log. of a common Fraction ; then take the leſſer Log. #4. 
out of the Greater, and one half of the Remain ſhall be the Logarithm of 1 
Mean Proportional, and of the ſame kind with the greater Logarithm. 
As the Mean Proportional between + and 12 ſhall be 3, becauſe the Produc #5 Exdmples: 
hath the Square Root < or 3. | | : 
And tlie Meari Proportional betwebn -:; and 4, ſhall be = ; for ſo is the Square 
Root of their Produ& +. 


1,07918,12460 . Log. of 12 | —1,39794,00084 . Log. of .' 
—0,12493,87366_. Log. of + 0,60205,99913 . Log. of 4 
_ 0,95424,25094 . Log. of *,* \—0,79588,00171 . Log. of +; 

) 0,47712,12547 . Log. of 3_ * }J=0,39794,00085_. Log. of 


But if the DefeQive Log. be the Log. of a Decimal Fraction, then add the Lo- 
garithms together, and divide the Sum by 3, with the Addition and Divilioa pro- 
per thereto, ſet forth at large in the Part treating of Logarithms. . 

As the Mean Proportional between 4 and ;; turned into a Decimal, ( that 1s, 
2,04") is 4, equal to the former +. 


TE ©, 
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| 0,60205,99913 « Log. of 4. 
—2,60205,99913 - Log. of 0,04" 
—1,20411,99826 . Log. of 0,16" 
- —1,60205,99913 . Log. of 0,4 


© ſervatiors. Mean Proportionals under this firſt Caſe thus found, make evident, 

What the third 1+ That among Numbers geometrically continually Proportional, every third 
Proportional is Proportional ſhall be equal to the Square of the Second divided by the Firſt; 
equal to. © : : : £ 

Hw ted is Which is the reaſon of their being marked in Species as before, by « . þ, Pq As 
Species. & 


4+ 12. 36. for theSquareof 12 1s 144 3 Which divided by 4, giveth 36: 
2. If the Firſtbe 2, That if the Firit be a ſquare Number, ſo ſhall the Third, becauſe the Pro- 
+ 7.7% por duct of the Extreams ſhall be equal to the Produ& of the Mean multiplied into 
; himſelf; as 4 and 36 be both Squares, and 4 multiplied into 36, ſhall be equal to 
12% 12, thatis 144. | 
ef —_—_ 3. That the Complement between ſingle Squares, is the Mean Proportional : 
- aus il the As it the Segments of the Side 12 be r10and 2, then 20 the Complement is the 


Mean, Mean Proportional between 100 and 4 : For 100-7? +4, the Squares of the 


Segmentsand the two Complements are equal to the Square of the whole Line 1 44. 
Sf Caſe 2, If two or more mean Proportionals be deſired between 2 Numbers 

If mire Means Given, 

than 1 be ſouzht, S : 

* wg Then for 2 Means, multiply the greater Extream by the Square of the Leſſer, 
and the Cube Root of the Produtt is the leſſer of the two Means ſought : con- 
trariwiſe, multiply the Square of the greater Extream by the Leſler, and extra& 
the Cube Root of the Product for the greater Proportional Mean. Or if the 
greater Extream be divided by the Leſſer, the Cube Root of the Quotient ſhall be 
the Ratio to multiply the leaſt Extream, @c. 

Example. As if between 2 and 54, two proportional Means be ſought, the Leſſer will be 
6 and the Greater 18 : For 54 multiplied by 4, the Square of 2, produceth 216, 
whoſe Cube Root is 6 the leſſer Mean : and 2916 the Square of 54 multiplied by 
2 producetii 5832, whoſe Cube Root is 18 the greater Mean ; ſo if 2 divide 54 
the Cube Root of 27, the Quotient is 3, which multiplying 2 is 6, and 6 is 18. 


Leaſt Extream . 2. Square. 4. 54 X4= 216 (6. Leaſt Mean. 
Greateſt Extream. 54. Square . 2916, 2916x 2 == 58 32(1 8. Greateſt Mean, 
And 2)54(27vV $3x2=6 3x6=18 

Proportionals 2 . 6 . 1$ : 54 . Triple Ratio. 


To gitz- _ To get 3 Means between 2 Numbers given, proceed by the firſt Caſe to get 
the middle Proportional between the 2 given Extreams ; then between that mid- 
dle Proportional and the leaſt Extream, a mean Proportional is to be found in like 
manner, and alſo between the greateſt Extream and that middle Proportional. 

Example. As between 2 and 512 to get 3 Means Pproportional, the middle Proportional 
is found to be 32, by multiplying 2 in 512 and taking the ſquare Root of the Pro- 
duct: Likewiſe between 2 and 32, the Mean is found to be 8, and between 32 and 
512 the Mean is 128. | 


- 


g 2 2x512=1024 (32y 5 middle Proportional. 
_ a; J12 2x32= 64 ( 845 Proportional between 2 and 32. 
32% 512 =16384 (128 5 Proportional between 32 & 512. 
Proportionals 2.8. 32. 128.512, Quadruple Ratio. 


To get many. When many Means are deſired to avoid multiplicity of Rules, the beſt way is 
to get the Ratio: for ſeeing the two Extreams and Number of Terms are given, 
the Ratio is obtained by the firſt Propoſition for finding the fourth principal before 
ſpoken to; and when the Ratso is gotten, the leaſt Extream multiplied continually 
- thereby, produceth the Means deſired. | 
Erample in AS to get 4 proportional Means between 2 and 2048, the Extreams given are 
the common Way, the firſt and laſt Terms of a Geometrical Progreſſion, between, which if 4 Means be 
gotten, the whole Number of Terms will be 6; therefore the Quotient of 2048 
divided by 2, which is 1024, ſhall be a Surſolid Number whoſe Index is 5, that 1s 
1 leſs than 6: the Number of Terms and the Surſolid Root of 1024 which 5 4; 
all 
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ſhall be the Ratio ſought, by which 2 ſucceſſively multiplied ſhall produce the 
Means deſired. 

y —Index T—-1=R 2.)2048(1024 6. PI 


Proportionals. 2.8. 32 : 128. 512 . 2048, Ratio 4. 


To avoid the Fractions that may ariſe in this Caſe as in the Firſt, the Practice How by Loga- 
may be by Logarithms, which thoſe expert therein will find eaſy and commodious. 7. 
Wherefore, TN > | 

1. When the Logarithms of the Numbers given are both of the ſame kind, and 7 the Dara ari 
the Numbers Integers, take the Log, of the leſſer Number out of the Log. of the alike, both In- 
Greater, and the third Part of the Remainder added to the Log. of the Leſſer, **8<7* 
ſhall give the Log. of the leſſer mean Proportional required; and if to this Log. 
the third Part be added, the Sum ſhall be the Log. of the other Mean Proportional 
required, | | 

Example, 2 Mean Proportionals between 2 and 54, are 6 and 18; as before was Exartiple- 
found, | 

1,73239,37598 . Log. of 54 
0,30102,99957 . Log. of 2 As 
N1,43136,37641 . Log. of 27 
/0,47712,12547 « Third part of the Difference, or y/@: 
0,77815,12504 . Log. of 6, The leſſer Mean. 
1,25527,25051 . Log. of 18, The greater Mean. 


But when the Logarithms are both of comnion Fraftions, take the Log. of the Both Conifec 
greater FraCtion from the Log, of the Leſſer : and the third Part of the Rettiainer Fain. 
added to the Log. of the greater Fraction, ſhall be the Log. of the greater Mean 
and being added to this, ſhall make the Log. of the leſſer Mean. WE 

As to find 2 Means between and -?;, the Log. of + ſhall be taken from the Examples 
Log. of -;, and the third Part of the Difference added to the Log. of -2-, ſhall 
be the Log. of + the greater Mean ; and the ſame third Part added to the Log. of 
3. ſhall be the Log. of --; the leſſer Mean. 

Frafions —1,05115,25225 . Log. of + the leſſer Fraction. 
—0,52287,87453 . Log. of --the greater Fraftion. 
—0,52827,37772 . Log. of 

3 J—0,17609,12591 . Third part of the Difference. 


—0,69897,00044 . Log. of + the greater Meari, 
—0,87506,12635 . Log. of 2 the leſſer Mean. 


Proportionals {*- . + . & : Fr - Ratio, 

Thus alſo working with the Zogarithms of Decimals will the Effe&s be anſwe- Both Decirals; 
rable, always uſing the SubſtraQtion and Diviſion proper to Decimil Logarithms. 

As to find 2 Means between 0,048 and 0,75, the Log. of 0,75 taken from the Example. 
other, leaves the Log. of 0,064, whoſe third Part or Cube Root is 4', the Log. of | 
which added to the Log. of 0,75, gives the Log. of 0,3 for the greater Mean, and 
again, added to this Log. gives the Log. of 0,12 for the leſſer Mean. 


Decimals —2,68124,12374 - Log. of 0,048" . The leſſer Decimal. 
—1,87506,12634 . Log.of 0,75” . The greater Decimal; 


rl 


- I—2,80617,99740 . Log. of 0,064" . 
5 J—1,60205,99913 . Third part of the Difference. 
—1,47712,12547 - Log. of 0,3' . The greater Mean, 
—1,07918,12460 , Log. of 0,12” . The leſſer Mean. 
Proportionals 0,75" . 0,3'. 0,12" . 0,048". Ratio o, 4'; "fo 
2, When the Logarithms of the Numbers given are of divers Kinds, and the # the Dita # 
defective Log. is the Log. of a common Frattion, then add ther together ; and if anlibe, and one 4 
out of the third Part of the Sum you may ſubſtra& the Log. of the Fraction given, commnFratHen: 
the Remain of this SubſtraQtion ſhall be the abundant Log. of the leſſer Mean 


ſought, to which add the third Part aforeſaid, and the Sum ſhall be the abundant 
Log. of the other Mean required; 


But 


) 
| 
| 


prop an 


= EIA 


= Ws 
—— 
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Examples. 


One a Decimal. 


Examples. 


_ Prop. 0,75. 3-12.48. Ratio 4+ 


d 


Many Means 
gotten in like 
manner, 


Example in s 
Means, 
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But if when the given Logarithms are added, you may ſubſtra& the third part 
of the Sum out of the Log. of the given Fraction; then the Remainder of this 
Subſtra&ion ſhall be the Defeftive Log. of the leſſer Mean ſought : Out of which 
Log. if again you may ſubſtra&t the ſaid third Part, the Remain thereof ſhall be 
the Defective Log. of the other Mean required. | 
 Andif you may ſubſtra& the Log. of the firſt Proportional found 'as above 
out of the ſaid third part, the Remainder thereof ſhall-be the abundant Log, of 
the latter Proportional required. 

As between -- and 48 will be found 3 the leſſer Proportional,and 1 2 the Greater, 

And betwen -'-and 2 are found 2 Means, 5 the Leſler, and 1 the Greater. 


—0,12493,87366 . Log. of 3. —0,60205,99913 . Log, of +: 
1,68124,12374 . Log. of 48 0,30102,99957 . Log. of 2 
1,806! 17,99740 . Log. of 64 Log. of 8 


0,90308,99870 . 
3 - 3dPart of theSum. 
—0,30102,99956 . Log, of ,_ 

1,07918,12460 . Log. br 12, Go. 0,00000,00000 . Log. of 1. — 
Prop. 3.3. 12.48. Ratio 4. Prop. 4+. 7-1. 2 + Ratio. 

When the Defeftive Log. given is the Log. of a Decimal, then ſubſtrad the 
Log. of the Decimal from the Log. of the Integer, and take the third Part of the 
Difference from the Log. of the Integer, the Remain ſhall be the greater Mean 
ſought. Take again the third Part out of the Log. of the Mean thus found, and 
this Remain ſhall be the Log. of the leſſer Mean required, always uſing the Sub. 


{tration proper to Decimal Logarithms. - 
As in the laſt Examples, and two others that follow. 


1,68124,12374 . Log. of 48 0,30102,99957 . Log. of 2. 
—1,87506,12634 . Log. of 0,75” —1,39794,00087 . Log. of 0,25" 


1,$0617,99740 . Log. of 64 A0,90308,99870 . Log.of 8. 

3 0,60205,99913 . Third Part 3 J0,30102,99957 - Third Part. 
1,07918,12461 . Log. of 12 0,00000,00000 . Log, of 1, © 
0,47712,12548 . Log. of 3 —1,69897,00043 « Log. of 0,5'_5 

[ Prop.0,25. 0,5. 1.2. Ratio 2. 


3 );,60205,99913 . 3dPart of theSum. 
0,47712,12547 » Log. of 3. D 


—__ 


 0,82930,37728 . Log. of 6,75" 0,00000,00000 , Log. of 1. 


—1,39794,00087 . Log. of 0,25" 
1,43136,37641 . Log. of 27. 

LEE 2,12547 . Third Part. 
0,35218,25181 . Log. of 2,25” 


—1,$7506,12634 . Log. of 0,75" 


—1,09691,00130O . 
\©,90308,99870 . 


2 40,30102,99956 


Log. of 0,125" 
Log. of 8. 


. Third Part. 
—1,698 9700044 + 
— 1,39794,00088 . 


Log. of 0,5' 
Log. of 0,25"'.5 


Frop.0,25. 0,75. 2,25. 6,75- Ratio 3. Prop.o,125. 0,25. 0,5-I. Ratio 2. 


In like manner obſerving the Nature of the given Logarithms, whether of In- 
tegers, Frattions, or Decimals, and accordingly taking their Sum or Difference, 
may as many Means be gotten as ſhall be deſired : Thus, 

Divide this Sum or Difference by 1 more than the intermediate Numbers ſought; 
this Quotient, which will always be the Log. of the Ratio, multiply ſeverally by 
2, 3, 4, @c. till you come to the Diviſor, and theſe Products ſeverally muſt be ad- 
ded to, or ſubſtracted from one of the Logarithms of the given Numbers, or one 
of th.m therefrom as the Caſe requires, and the Remains ſhall be the Logarithms 
of the Means required. | 

As to get 5 intermediate Numbers between + and 48 the Sum ; but if + be 
turned into a Decimal, then the Difference of their Logarithms is to be divided 
by 6, that is 1 more than the Means ſought : the Quotient of this Diviſion taken 


* from the Log. of 48, ſhall leave the Log. of 24 ; double the Quotient taken a- 


Ard other Pro- 
FL tio tals, * 


way, ſhall leave the Log. of 12; and fo for the reſt as below appeareth : And 
the like will be effe&ted, if the Log. of -. be taken ſeverally from theſe produds. 
And if A, the ſixth part of the Logarithms of the Extreams, be multiplied by 4, 


and the Produ&t 4 A, or P, be added to the Log. of 48, the Sum ſhall be the 4th 
: | Propor- 
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Proportion! above 48. But if the Log, of 4 be added to P, the Sum ſhall be the 4th 
Proportional below -, and ſo Numbers above and under each Extream are found: 


B —0,12493,87366 . Log. of 2. I 
Extreams JH 1,68124,12374 . Log. of 48. K 


1,806 [ 7299740 . Log. of 64 the Sum L 


1A -: 0,30102,99997 : Log. of 2- M . . 
2A 0,60205,99914 . Log. of 4; N 
3A 0,90308,99871 . Log. of 8. 0 
4A 1,20411,99828 . Log. of 16. P 
5A 1,50514,99785 « Log. cf 32. Q 
C 0©,17609,12589 . Log. of 1+. R 
| Fo 0,47712,12546 . Log. of 3.5 
Means LE 0,77815,12503 . Log. of 6. T 
F 1,07918,12460 . Log. of 12. V 
G 1,38021,12417 . Log. of 24. W 
& 1-KR.S. EV WR G 
Soo Goole 44 51%, 3 Eu 2 24 - 48- 96; 198 $6 08 


I 
For 4A-B==« Log.—1,32995,87194 *f) 4 (#; 


And 4A H=KPp=o Log. 2,88536,12202 48x16=968 

The finding of Mean Proportionals under this ſecond Caſe in the manner a- Obſervaciors: 
foreſaid, makes evident, | | 

1. That the greater Complement between the Cubes of the Segments of any 1. Complement? 
Line is the greater Mean, and the leſſer Complement the leſſer Mean. As if the 4g 
Segments of 12 be 10 and 2, their Cubes are i000 and 8, the greater Baſe 100, ** 
the Leſſer 4, the Altitude of the Greater 10, of the Leſler 2; the greater Com- 
plement is made of 100 by 2, the Leſſer of 4 by 10: So are the Cubes of the 
Segments with the 3 greater and 3 leſſer Complements, equal to the Cube of the 


whole Line 1728. 1 - 
Greater Cube ; Greater Compl. Leſſer Compl. Leſſer Cube. 
| g 
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1000 « 200 : 40 -; 
200 40 

200 __ 40 oy A 

Ss 2ne7 48 


SE i000 | G0 + 120 + 


2. That the Produft of 3 Geometrical Proportionals continued, is the Cube of 2- Produft of 5 
the Mean : So 8 multiplied into 40, and the Product 320 into 200, ſhall be 54000 Mae ofa, 
the Cube of 40. E ; = _ 

3. That if 4 Numbers be Geometrically continued in Proportion the Produtt 3. Produft ofthe 
of the Extreams by their Alternate Squares, are the Cubes of the Means, the Extreams by the 
Greater of the Greater, and the Leſſer of the Leſſer : As 1000 multiplied into 64 $95 _ 
(the Square of 3) 15 64090 the Cube of 40, the leſſer Mean: And 8 multiplied 200 ” - - 
into 1000000 ( the Square of 1000) is 8000000, the Cube of 200 the greater azar. 


Mean. ; : 
4. That in 4 ſuch Proportionals, as the Firſt to the Fourth; ſo is the Cube of 4- Analogy in 4 
Proportzonals of 


the Firſt to the Cube of the Second. rs 
As 8 . 1000 :: 512 . 64000: , 

5. That if the Extreams of ſuch 4 Propottionals are like Solids, being re- 5. $4 Propor- 

duced to their leaſt Terms they will be Cubes. AS16. 24. 36. 54. here 16 and #19145 ike So: 

F is off » tht - nal, {35 2X4X2==16 lids, their leaſt 

p o 3 . . a — Ti I 

54 are like Solids, becauſe made of 3 ſides Proportional, ( _ Groans trms ave Cubes 


reduced to their leaſt Terms, are 8, 12, 18, 27, where 8 and 27 are Cubes. | , 
6. 5. In Geometrical Progreſſion, as before in other Places hath been warned, the TheState of the 
Artiſt muſt carefully conſider the State of the Queſtion, and upon whiat point the Queſtlon duly 
Reſolution depends, and when Decimals or Fraftions are given or happen in the conſidered. 
Work, to work accordingly 3 and if one Qneftion be included in another, to Opration is th 
reſolve them orderly.: Alſo when ſome one of the 3 Principals are not very ob- Dara requires, 
vious in the Queſtion propounded, but giver under ſome Occult Phraſes ; the skill pyincipat occals 
df the Artiſt is concerned to diſcover it, and ſometime to diſpoſe the firſt Perſon tobe diſcered: 
| 7 G in 
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Pevſons to be 0r- 111 the Queſtion to the laſt Place in the Progreſſion, or ſuch other Term as the State 
dirly placed. of the Queſtion requireth. | 
Q Of 1 Sun li» Example 1. A certain Sum of Money was to be divided among 6 Men, ſo as 4 
Uided to 6 Mil yas to have! of the whole, B - of the remainder, and fo to every one of the 
: reſt, and ar lalt there was left 4]. The Queſtion is, what each Man received, 
and what was the Sum divided amongſt them ? j 
Anſwer. To which for Anſwer, upon peruſal of the Queſtion there appeareth to be clear. 
ly given the third Principals, and occultly the leaſt Extream and Ratio, (viz. the 
firſt and fourth Principals) to find the fifth and each Particular Term : Where- 
fore to make the leaſt Extream plain, and accordingly the Ratio, I conſider that 
to the 4]. remaining muſt be put 2, that it being divided into 3 Parts, and one 
third Part taken away, no more than 4 may be left, and this third part of 6 being 
2, muſt be the ſixth Man's Portion, and accordingly the leaſt Extream of the 
Progreſſion; which 6 is alſo ſoon perceived to be the Remainder before, and con- 
ſequently but = Parts of a former Remain, that of neceſlity muſt be 9, and fo the 
fifth Man's Portion found to be 3 the i of 9; and 3 in compariſon to 2 the {ixth 
Man's Portion, is in the Ratio Seſquialter - Wherefore multiplying by the Kati 1: 
or otherwiſe proceeding by the former Propoſitions, the ſeveral Terms and Sum 
with the Remain added, may be obtained for a full Reſolution. 


Remains, |\ Terms. | Perſons. | Portions. 
ES TLI0P © ] " Wh” © 
4 : oo : oo | T Sites 2 : 00 : ©0 
«=p nn} 2 E. - 3- 3 00 : 00 
Sg 700 2 VO 3 F-.-4 - $ 3:40. 500 
3-2 420% 00 4 #4 6:37 2-00 
20 : OF : ©0 5 2 . B IO : O2 : 06 
go 2-07 2 06 | 6 : 3. 1149 +03 rt 09 


| Sum of the Progreſſion 41 : 11 : 03 Money Received, 
Remain added 4 : oo : 00 


Sum to be divided 45 : 11 : 93 


Q. Of Almstoz Example 2. A Beggar meeting a Gentleman on the Road, requeſteth an Alms: 

BE2g9'5, to whom the Gentleman replies, he hath but little Money about him, but if the 
Beggar will give him as much as he hath, he will give him 6 Pence : whereunto the 
Beggar at firſt unwilling, being afterward aſſured he ſhould thereby be a Gainer 
did conſent, and received his Alms. The Gentleman afterward meeting with 
the ſecond, third and fourth Beggars, did likewiſe, and then had left himſelf no 
Money at all, having given the laſt Beggar but 4 Pence: The Queſtion is, what 
Money he had at firſt, and what were the Alms he gave ? 

Anſwer. Anſw. He had at firſt 55 d. ſo the firſt Beggar received one half Penny for an 
Alms, the ſecond a Penny, the third two Pence, and the laſt as much. 

In the ſtating this Queſtion, as in the former, the third Principal 4 is given 
plain, the leaſt Extream and Ratio more occult ; yet the laſt Beggar's Alms being 
aſcertained to be 4 d, it is ſufficient to declare them, ſeeing by the Form of the 
Queſtion it appeareth to have been doubled, therefore the half of Neceſſity muſt be 
the Remain after the third Beggar had his 6 4 deducted, which 6 d. and 2 d. 
make 8 4. that had been doubled of the former Remain. The like is to be under- 
ſtood of the Reſt, whereby the Ratio of the Alms is found to be double except 
the laſt, which is diſtracted on purpoſe to make the Queſtion intricate and un- 
couth : and ſometimes ſuch Queſtions as theſe receive an eaſier Reſolution by the 
Rule of falſe Poſition than by theſe Rules of Progreſſion, though they ſeem hence to 
take rheir Foundation. 


Terms of the Progreſſion 


— WS: 4 
Beggars in their Order ———T...1 
Money received by the Beggars — "Ps IS IV 
Money in the Almoner's Purſe,and doubled by the Beggars—2 . 4.5 . 5: 
Proper Alms received by the Beggars — SY. 40% 
OS OY For 54x 2 =II—6=5SxX2=I0—6=4x2=8—6=2x2=4 


—_— Ju = 6. 6. The finding of Mean Proportionals beſides many other Uſes, is neceſſary 


find Quantities £O LNC diſcovery of the true and diſtin Quantities of each ſort in mixed Bodies, 
3n mixt Bodies. and 
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and reſolveth Queſtions of that Nature, placed by ſome under Alligation, but can- 
not thereby be well reſolved without borrowing help from hence. 

Example 1. Letan Ingot of the fineſt Silver, from which a Mark being cut off, Q 9th Wagic 
be melted with a Mark of Copper inſtead thereof; and afterward a Mark of that 9 5% mx. 
mixt Metal cut off, and the Remainder melted with another Mark of Copper : 

Again, the third time a Mark of this Mixture being cut off, and the Remainder 
melted with another Mark of Copper ; and finding by the Saie, that this laſt Mix- 
ture is $8, Ounces fine: The Queſtion is, how many Marks the Ingot weighed ? 

Anſw. 8 Marks; for the fineſt Silver (as the Ingot was before Allay) being 12 Aniver. 
Ounces fine, two Mean Proportionals are to be ſought between the ſame and 
$5... (the fineneſs of the Ingot after Allay), which to do, firſt 8-5 and 12 muſt 
be reduced to one Denominator, and then leaving the Denominators, the Pro- 
portions will reſpect their Numerators only. And as the Differences between the 
Proportionals reſpe& the ſeveral Allays, ſo ſhall the Difference between the 2 
greateſt Proportionals, reſpect the greateſt Fineneſs and leaſt Allay ; wherefore 
the Analogy is, as that Difference to 1, ſo is the greateſt Proportional to the 
Weight delired. 

8.5 and 2 reduced, ave 27 ad LEE 
Proportionals . 1029 . 1176 . 1344 . 1536. | 
1536 —1544=192 . ThenasS192 . 1 :: 1536 . 8 Marks. 


Example 2. A Merchant hath a Piece of Wine of 128 Gallons, out of which 9. Of Wine nizt 
he draweth certain Gallons, and filleth up the Veſſel again with Water ; the 1e- _ + ag 
cond Time he draweth out as much as he did at the Firſt, and filleth it up again |; ; rim. 
with Water ; and the like he doth the third and fourth Time, and in the en 
findeth that there was left in the Veſſel 75 Gallons of Wine, beſides the Water 
that was put in: how many Gallons was drawn out at a Time ? 

Anſw. 16 Gallons: Here the Draught being repeated 4 times, 3 Mean Pro- Anſiver. 
portionals are to be gotten, (for they are always to be 1 leſs than the Mix- 
tures) 128 and 75; then reduced as before, ſhall have their Numerators 
2401 and 4096, between which the 3 Proportionals are 2744 . 3136 . 3584. 

Then becauſe the Inquiry here, isnot as in the laſt Queſtion for the Quantity at firſt, 
but for the Draught our of that Quantity, the Analogy is, As the Denominator to 
1, ſo is the Difference between the higheſt Proportionals to the Number ſought. 


7575 and '2* reduced, are *22* and *22* 
Proportionals 2401 . 2744 - 3136 . 3534 . 4096. 
4096 — 3584512, Thenas 32 . 1 :: 512 . 16 Gallons. 


Andin like manner, if the Quantity of Wine drawn out every Time in the 16 Of the Wine 
Gallons were deſired : by an orderly deduQiion of the leſſer Proportional out of ©» 9# 5% 
the next Greater, and dividing the Difference by the common Diviſar 32, the nay 
Quotients will determine the Deſire. Gall. 

So 3584—3136=4438 Therefore 32) 4438 (14 . 2 Draught. 
And 3136—2744=392 Therefore 32) 392 (124 . 3 Draught. 
And 2744—2401=343 Therefore 32) 343 (1033. 4 Draught. 
And if the Prices of the Wine before and after Mixture had been given, to find 7 *! Price of 


the Quantity : (as ſuppoſe a Gallon before mixture were worth 5 s. and after Mix- _ fi 


ture 25. 4533 to know how many Gallons in the whole Plece) : then after the guanrity. 
Mean Proportionals are gotten between the 2 Prices, the Analogy is, As the Dif- 
ference between the 2 higheſt Prices to the firſt Draught, ſo is the higheſt Price 
to the whole Quantity. 

20480 


2+1:3 and £ reduced, are *Z22* and *2* 
Proportionals . 12005 . 13720 . 15680 . 17920 . 20480, 
Prices . 243543 . 33932 . 34% . 44 +» $5. and hn 
Thenas-+ . 16 :: 5 . 128 , Gallons in the whole. 


The ordinary Proof of Geometrical Progreſſion, is according to the firſt Example Proof of Geo- 
of this Chapter, to place every Term in order, and colle& the Sum by common ;qerrical Pro- 
Addition what other Operations the Seftions include, carry Evidence of their reflior. 
truth in their Operation, or may be examined one by another, where there are va- 

Tleties of Reſolution. 
CHAP. 


Lib.IV.Par.N.. 
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CHAP. VI. Tranſmutation, 


Trarſmutation 1 Eometrical Progreſſion begat Tranſmutation, which ſerveth to ſhew what Num- 
whence, and G ber of Changes may be made by any Number of Perſons or other things in 
og it ſrl their Places or Poſitions : As to know what Number of Changes in the Sound may 
; be made by 5,6,7,8, or more Bells, or different Notes upon 4, 6, 8, or 10 ſtringed 
Inſtruments, and how often the Gammaut may be varied, @c. 
Wat it s like. Tranſmutation, ſometime like Multiplication, regardeth the Place of the Num. 
bers,or Numbers themſelves, to increaſe the one by the other ; and ſometime the 
Place in which the Perſon or Numbers ſtands, is not ſo much reſpected as the Va. 
riety and Multiplicity of Changes. 


Changes, the Changes are Simple or Intermixt. 

Sorts. Simple Changes are (without relation to any Conſort) the Number of the ſe- 
+ +. Changes, eral Poſitions or Places that a Company of Perſons, or other things, may be ſet 
Oe or placed in order one belide another ; and every time ſome one or other of the 


Perſons or Things changing their Station, is removed into the Place of another, 
and all of them never found ſtanding alike. 

To fond ſuch, To get ſuch a Number, multiply every Number from the Unit ſucceſlively in. 
to each other's Produdtt unto the Number aſligned. 


Q of the Sit- _ Example. Seven Scholars taken out of a Free-School to be ſent to the Univer. 
rings of q Sch. ſity, were to be entertained at ſome College at Commons for a certain Sum of 
lars, Money, with two Meals a Day, ſo long and no longer than that ſitting altoge. 
ther on a Form at every Meal, they might ſit diverſly, and never the whole 7 to 
be alike in Situation : The Queſtion is, how long they were to ſtay there, or how 
many iereral Poſitions or Sittings there might be made by them in an unlike Po. 
{iture £ 

Anſw. 5040 Sittings, which at 2 Meals a Day, amounts to almoſt 7 Years, ful. 
ly to 6 Years 330 Days ; for 1 multiplied by 2s 2, and 2 by 31s6, ands by 4 is 
24, and 24 by 5 is 120, and 120 by 6 is 720, and 720 by 7 18 5040. 


Stttings. (330 


Anſwer, 


And 5040 Se 
2 ( - (s Years. 


4 watts Hence it 1s no marvel that by 24 Letters there ariſeth and is made ſuch variety 
Number of Chan. Of Languages in the World, and ſuch a prodigious Number of Words in each 
2s by the 24 Language ſeeing the Diverſity of Syllables produceth that Effect, by the inter- 
Lutters, changable placing of Conſanants ſingle, double, treble, &c. with and among the 
Vowels. The Number of ſimple Changes in 24 by multiplying every Produ® 
ſucceſlively into the next Number, is found to be 620448401 733239439360000. 
Intermixt Chan Changes intermixt, or Counterchanges, are the Number of Varieties which a 
g's, what. Company may make amongſt themſelves, part with part, or ſome of them to 
match the reſt in Conſort, and regard their Companions, and not the Places they 
ſtand in as the ſimple Changes did, which changed none of their Company, but 
the Place they ſtood in. | 
To find ſuch. To get the Number of ſuch a Variety, let the whole Number given be broken 
into as many Parts as there be Units therein and under ; or: beſide thoſe Parts, ſet 
the Complement of the Units that make up the whole Number ; then get the 
Varieties that any of thoſe Parts make to match with one of the Complements, 
and multiply this Number by the whole Number given. 
Voicties like the The Varieties that the Parts make with 1 of the Complements, are like the 
Ez i 4 Numbers in the Table for ExtraQtion of Roots ; for 1 makes no Changes, 2 makes 
Him qt 6 * but 2 ſimple Changes and none intermixt ; 3 therefore begins the Dance : And of 
* 3, if any 2 be given to match with the other 1, the Changes will be but 3, be- 
cauſe 3 times 1 is 3: But if 1 of 3 be to match with any of the other 2, there will 
be 6 Changes ;: for x may be joined with the Second, or with the Third, and ſo the 
Second with the Firſt or Third, and the Third with the Firſt or Second. 


Thus 
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Thus any Number lacking 1, in oppoſition to any 1 thereof, can make but { 

many intermixt Changes as there be . Units in the whole Number given : but in 

oppolition to 2, 3, or more, order their Changes accordingly; by multiplying 

the whole Number into tnoſe Tabellary Numbers, ,only as the given Number 

lacks 1, take the Numbers in the Table to 1 leſs than the Number given: As for 

4, they mult be 3, 3; for 5 the next Numbers, 4,6,4; and for 6 the next, 5, 

10,10, 5, &c. that is ſo many of the Tabellary Numbers as will ferve fot the 

Number of Parts. | : | | 
Example. Suppoſe in 5 Numbers any 4 of them will find out the other 1, or Exmpi*- 

any 3 of them the other 2, or any 2 of them the other 3, or any 1 of them the 

other 4: how many intermixt Changes there muſt be in any or all theſe Caſes is 

the Queſtion ! | | 
For Reſolution, 5 diſpoſed with his Parts and Complements, ſtand thus : 


Parts $- ++» 
Complements 1.2.3 - 4 


Then 4 to 1 cannot change; therefore 1 multiplied by 5, the Number makes 5, 
the Variety of Rules or Operations that muit be in that Caſe. 

But if any 3of 5 be given, to find any of the other 2; then any 4 Numbers 
conſorting but 3 together ata time, making 4 Changes, this Tabellary Number 
4 is to be multiplied by 5 the whole Number : So ſhall 20 be the Number of Chans 
ges or Rules neceſſary for the finding :any of the other 2 deiired; as was befote 
evident both in the Chapters of Arithmetical and Geomctrical Progrejjuon . 

If 2 of 5 be given, to find any of the other 3 : Then becauſe any 2 of..4 aſſo- 
ciating together will make 6 Changes, this Tabellary Number 6 ſhall be multiplied 
by 5 the whole Numher, and the Produ& 30 ſhall in this Caſe be the Number 
of Changes or Rules requiſite, EE | 

Laſtly, If any 1 of 5 will find out the reſt, then doth 1 match himſelf 4 times: 
This Tabellary Number 4 therefore is to be multiplied by 5, and the product 20 
is the Number of Changes deſired ; and the whole Proceſs appears thus : 


5 
Parts of 5, the whole Number given $-- +: 3:8 
Complements of the Parts to 5———————1.2.3.4 
Varieties of the Parts to 1, or Tabellary Numbers ——1 ., 4.6. 4 


5 - 20. 30. 20 


Products of the Varieties by the whole Number 


Hence notice came to be taken, how many Weights were neceſſary to weigh What Wight: 
any aliquot Number of Pounds by : As to weigh any even Number of Pounds be- i wrieh cr- . 
tween 1 th and 40 tb; take 4 Weights in triple Proportion continued, as 1, «6 _ q— _ 
27, Which make up the Total 40; and to weigh thereby 21 tb, put 9 to = © xinmas 
thing weighed, and 3 and 27 to the Counter-poiſe : For 3+27=30—g=2r1, &c. 

So to weigh any aliquot Number of Pounds, between 1 fband 121 tb, take 5 
Weights in like Proportion, 2s 1, 3, 9, 27, 81, which make together 1 21. 

The beſt Demonſtration to prove the Truth of both Sorts of Changes, is to Proof of Tranf: 
take Letters or Species, and place them orderly in their Places or Counter-places muration. 
as the Cafe requires. So the ſimple Changes in 4 is ſeen to be 24, and the Inter- 


mixt 4, 12, 12, as hereafter followeth, 


Simple Changes mm 4. 


4. S-£ Þ.*- C4 C:.4. 0.6 d.a.b.c 
2.b.d;c b.a.d.c c:a.4d;b «6; = 
EF. 3.434 2.c.b.d b.c.a.qd ' ca. as 
i $636 a.c.-d.d  bhb;c.q.v co HE. cms 
a .4.0d.c d.4,8:0c Ce: G:8,.h d. c-$5Y 
a.d.c:b - bB,d.c.s c.d.bis gms 
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Intermixt Changes 10 4. 
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CHAP. VII. Anatociſm. 


Anatociſm. T2 cloſe up this Part of continued Proportions, comes in the latter Brood of 
Geometrical Progreſſion, a Child more like 'the Father than the former of 
Tranſmutation. | 


Whence derived. Anatociſm, derived from «vx and 7ixrw, importeth a bringing forth, renewing 
How taken. Or increaling, is here taken for the annual Increaſe of Intereſt or Uſury ; and 
Txcl«des both In- under the Title of Intcreſt and Annuities commonly paſſes in moſt Authors, be- 
tereſt and 4% cauſe Propoſitions of both have their Reſolutions near of kin to each other, and 
Os are proper enough to be joined together. 
Intereſt what, Intereſt is the Sum reckoned for the Loan or Forbearance of ſome Principal 
Principal what, Sum lent for a certain Time, according to ſome certain Rate, and therefore cal- 
led Principal, becauſe it is the Sum that procreates the Intereſt, or from which 
the Intereſt is reckoned. 


Intereſt the ſorts. Intereſt is twofold, Simple and Compound. 
Simple Intereſs Simple Intereſt is counted from the Principal only ; and ſo the Rule of Three, or 
what, and bow Rule of five Numbers before ſeen, being ſufficient to find out at any Rate, and for any 
Jond, Time whatſoever, any Portion of Simple Intereſt required, no further inquiryis 
| to be made thercabouts here. 
Compound Inte= Compound Intereſt is that which is counted from the Principal and Simple Inte- 
reſt, what. reſt forborn, called alſo Intereſt upon Intereſt. | 
Anuities, what, Annuities, are yearly Paiments, or Annual Rents, paiable Half-yearly or Quar- 
Why the Caſes terly : And their Caſes differ ſomewhat from thoſe of Intereſt, becauſe if an 
thercof differ Annuity be forborn, the Paiments increaſe as well as the Intereſt ; but if a Sum 
from Interſk. of Money be lent, that Principal only is to be reſtored with the Intereſt. 
What to benoted In the Queſtions and Caſes conceraing Intereſt and Annuities, is to be noted ; 
# _ IE, f. _ That the Learner be well acquainted with the five Principals of Geometrical 
yrs of A bang Progreſſion, and the way to find any 2 of them by the other 3, as before to be ſeen 
Prog. to be well in the 5th Chapter of this Part. | 
hnown. 21y. How by any ſort of Ratio, as well as Multiplex exampled in there, a Pro- 
2. How t0 C08 grefſion may be conſtituted, which is to be done by this Analogy : As the Antece- 
os n 4 red dent of the Ratio, -is to'the Conſequent thereof; ſo is the firſt Term of a Progreſ- 
ho A: ſion Geometrical, 'to the Second ; and by conſequence ſo the Second to the Third, 
| the Third'to the Fourth, &c. | | 
Examples, As if the Ratio were'2 to 5, beginning at 8: Then as 2. 5 ::$. 20 the ſecond 
Term. -Andas >.'5 ::/20. 50, ' the third Term, &c. 

So if ' the Ratio beat 4,5, 6, 7, or -8 per Cent. As ſuppoſe 8, and the firſt Term 
of the Progreſſion be 5; Then as 100. 108 ::5 . 5,4. And if of both Exam- 
pies Progreſlions be inſtituted, ſeven Terms thereof will be, as hereunder 

ollow. 
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I 4.2 i 20 I 100 108 15-4 = Ye 

2 20 2 Ja+ 

3 50 3 $2832 

4 125 4 6,29855 

5 31245 5 6,8024448 

6 71,25 ; 7345640384 
7 1953,125 7 793437161472 


3ly. The Ratio of any former Term in a Series of ſuch continued Propor-3: ht? K- 
tionals, unto any of the Terms following, is equal to the Ratio of the firſt Term oy of __ 
to the Second, multiplied into it ſelf, according to the Diſtance of that latter *? ©” 4 
Term from the former. | 

As the Ratio of 5,4 to 6,8024448, which is the Third from it, is as the Ratio of Example. 
100 to 108 triplicated, or as the Cube of ioo to the Cube of 105. 


(C.100) (C.108) 
I 000000 , 1259712 :: 5,4 « 6,8024448. 


4ly, It is moſt convenient, firſt to reduce the Ratio of Intereſt, ſo that the An- 4. Ratio of ti 
tecedent may be 100 or 1 and to uſe Decimals for common Fractions and I.oga- bw be] 
rithms for the reſt of the Work, becauſe otherwiſe many laborious Extractions of *? be TEABCER. 


Roots are required. L ; 
As if the Ratio be of Pence 14,4 . or of Shillings 1,2 . then for 1 the Ratio will g;ampi-, 
& 


be as 100 to 106, commonly called 6 per Cent. or 6 on the 100: For 240, (the 
d, ; 
Pence in a Pound Sterling). to 25444. (the Pence a Pound, and the Intereſt of that 


Pound in a Year at the ſame Rate): Or 20, to 21,2. isas 100, to 106; and 1co . 
106 :: I . 1,06 . SOIST.1,06%.þ , and þÞ 1s procreated of the Penſion or 

Paiment « whatſoever it be at that Ratein one whole Year. 

5ly, If the Paiment be half Yearly or Quarterly, that 1s, in Days 182,5 . or ,, To get the 
91,25 . For þ, otherwiſe R, commonly called the Rate when the firſt Term is an Zog.of the Rat? 


Unit : let the Log. of the Yearly Procreat be multiplied accordingly by + or + or = —_ 
: early, Half- 


wo or _ So the Quotient dividing the Numerator by the Denominator, ſhall ey, gc. 
be the Log. of the Ratiofor half Years -or Quarters : or in Decimals take /q1,06. 

or y/qq 1,c6 inſtead of Þ. For it is vulgarly taken amiſs, when half the yearly Vulgar Error. 
Intereſt is taken for the half Year, and the Quarter thereof for a Quarter of a 

Year : And though S:mple Intereſt be commonly ſo taken, yet in Compound Intereſt 

it isnot ſo, becauſe the Increaſe is continual trom the firſt beginning to the end of 

3 Months, and ſo to 6 Months, and 12 Months. Then if the Increaſe in 3 or 6 

Months ſhould come to the Quarter or Half of the Whole, it would come to more 

than the whole at the Years end. 

As let the Ratio be as 100 to 106, the Log. of 100 is 2,00000,00000 ; the Log. mote; 
of 106 is 2,02530,58653, the Difference between them is 0,02530,58653, and OP 
this is the Log. of the Rate for 1 Year : And in like manner the Difference between 
the-Log. of any Principal Money, and the Log. of that Principal, and the Increaſe 
or Decreaſe added together, ſhall be the Log. of the Rate for 1 Year. And ac- 
cordingly this Difference multiplied or divided as the Caſe may require by the 
Time or Term, be it Years, Months, Weeks or Days, may not unfitly be termed 
the Log. for the Time, ſeeing it performs the Office thereof: ſo for 2 Years it 
muſt be multiplied by 2, for 3 Years by 3; if for a Year by -, for + by -, for 
a —_— by 2, for a Week by +37, for a Day by ;+;, according to the Time re- 
quired, 
TY. | | Rate at 6 1. per Centum. 

2,00000,00000 . Log. of 1001. Principal. _ 
2,02530,58653 . Log.of 106 . Principal and Intereſt. 
0,02530,58653 . Difference or Log. of the Rate for 1 Year: 
0,01265,29326 . Log. of the Rate for - Year. 
0,00632,64663 . Log. of the Rate for + Year. 
0,00210,88221 ..Log.of the Rate for a Month. 
..0,00048,53179 . Log. of. the Rate for a Week. 
©,00006,93311 . Log. of the Rate for a Day. 
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6. Tie Kamber 6ly, Becauſe in theſe Progreſſions, the Number of Ratio's is leſs by 1 than T, the 

of Ratio", and Nymber of Terms or Paiments, the Number of Ratios ſhall be T—1. And 

—_— if « be the firſt Paiment and 1, then the Log. of þ multiplied by T—1 ſhall be 

Grad, the Log. of © the laſt Term ; and the Log. of þ multiplied by T', ſhall be the Log. 

of fe@, that is, of þ multiplied into himſelf according to the Number of Paij- 
ments, and &—1 ſhall be the Intereſt of the firſt Paiment : But if « be no Paiment 
but the Principal Stock put out to Intereſt, then ſhall po be the laſt Paiment for 
the Increaſe of « forborn ſo long time. 


Example, As ſuppoſe a Progreſſion, whoſe Ratio as 1, to 1,06, were inſtituted thus : 
| _. * 
$ - , 4,06 
£q . 1,1236 


{£C . 1,191016 
£4q + 1,26247696 
Z . 5,63709296 _ 

Then if þ be the firſt Paiment, the ſame Number ſhall be both of the Rates and 
Paiments, of which the Fourth ſhall be 1,26247696 for ©, and accordingly T 
ſhall be 4 : but if « be the firſt Paiment, the ſame Number ſhall be both of the 
Terms and Paiments, of which the Fourth ſhall be 1,191016, for &, leſs than the 
other by one Degree, which being multiplied by Þ, ſhall give the Sum 1,2624769g6 
for £@. and ſo ſhall T. be 5. 

And by Logarithms, if « be the firſt Payment. 

0,92530,38653 . Log. of Þ=1,06 
4. T1—1 
0,10122,34612 . Log. of @ = 1,26247696 
0,02530,58653 . Log, of þ = 1,06 
S.T 
0,12652,93265, . Log. of po=1,3382255776- 
WE The 5th Term if þ be the Firſt. 


7. Wience ariſe 71y, Wherefore Þ@ being procreated of « the Penſion, ot 1 1. let out at Intereſt 
the 2 firſt Theo- according to T, there ariſe hence theſe two Theorems, and by marking Quantam- 


a libet Summam librarum, or any Sum of Money imployed with QIb. may briefly be 
expreſled in Species thus : 

Species Qtb. for I. Let out. : FW 

_ uſe, Theor. 1. 1., 6 :: Qtb . Qtb with the Gain according to T. 

Sn I Theor. 2. fs. 11.:: Qtband Gainaccording to T . To the preſent Value. 

Example. For in the foregoing Inſtance, becauſe 1 to 1,26247696 isas 1 to the 11. let out, 


and 0,2624769g6 the Gain let run for 4 Years: It ſhall be on the contrary, that 
1,26247696 to 1. ſhall be as 1 1. let out, and the Intereſt let run for 4 Years, to 1 1. 
the preſent Value. 

Otherwiſe, But if Þ be the firſt Paiment, then ſhall p& accordingly be © the laſt Paiment, 
« being none, or þ multiplied into the laſt Paiment where « is the Firſt ; and then 
the Theorems ſhall be thus : 


Let out. - 
Theorem 1, Theor. 1. 11. @:: Qlth . Qth with the Gain according to T. 
Theorem Theor. 2. G.11.:: Qlb and Gainaccording to T . To the preſent Value. 
: ſoGW—0 n G—T 
8. Whence two B8iy, Foraſmuch as PETCT that is, r =Z the Sum of all the Terms of 
other Theorems __ 


cnu(N, 
ariſe. the Progreſſion (whole laſt is @), and is therefore the Procreat of 1 1. Paiment let 
run according to the Number of Terms T. Hence ariſe 2 other Theorems. 


Tlico:em 3. Theor.3. {1 . :@-1 :: Qlb. Penſionletrun according to T, x 

To the Penſions with the Intereſt to be paid in the End. 
Theorem 4. Thevr. 4. £&—1 . e—1 :: Qtb to come according to T. 

, To the equivalent Penſion to be paid according to T. 
Example, _ For in the Inſtance above, ſeeing (£—1 that is) 0,06 dividing (þ«—1 that 
IS) 0,3382255776, the Quotient ſhall be (Z that is) 5,63709296, the Sum of 
the Progreſſion. And beeauſe 0,06 to 0,3382255776, is as 1 1. Penfion let run 5 
Years to 5,53709296, the Penſions and Intereſt for forbearance then due: It 
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ſhall be on the contrary, that 0,3382255776, to 0,06, ſhall be as 5,637509296; 
(that is 1 ). future according to T) to the equivalent Penſion, viz. 1 }. 
And according to the firſt Paiment fo is ©, and Þ& to beaccompted, and 
theſe Theorems to be underſtood and altered, as was above obſerved in the two 


firſt Theorems. OM | 
gthly, Seeing Þ 15 procreate of 11. let out according to T : And PEI 9. Whence ariſe 
— 7 *wo other Thto- 


is the Procreate of the Penſion of 11. let run according to T; which in ready "5 
Money equalleth the Price of the Penſion : 


,_—_—  STEY 
Say pw . 1þ. :: _— Whence therefore according to T, ſhall 


oo - the Price of the Penſion be procreated. Hence alſo ariſe 2 Theorems. 

Theor. 5. —1 In Þ@, þ@—1 :: Qtb Penſion according to T. 

| : To the Price of the ſame in ready Money, 

Theor. 6. f6@—1. —1 In fo :: Qtb Preſent. ' 

| To the Penſion to be bo1ght according to T. 

For in the former Inſtance, &—1 ( being 0,06) multiplied in £@, ( which is Exatbpl=: 
1,338225577s) makes 0,080293534656, And becauſe 0,080293534656 to 
0,3382255776 (that is Þ@—1) is as 11. Penſion in 5 Years to 4,212364— (the 
Price thereof in ready Money ) ; it ſhall be on the contrary, that 0,3382255776, 
to 0,0802935 34656, ſhall be as 4,212364— paid preſent for the Annuity of 1 1. 
bought for 5 Years. w_ 

' And in theſe, as in the 2 Theorents laſt before, let © arid Þw be underſtood ac- SS 
cording to the firſt Paiment : And ſeeing 1 1. is taken for Qth. in every of the ix , 
Theorems, and Explanation thereof, for Annuities of greater Value, multiply 
the 4th Number, or Number found, by the -44alogy, by the Number of Pounds 
employed: Or let the Third in the 4nalogy be the ſame Number. And for 
Example-ſake, further followeth the Work of a Penſion for 10 Years, payable Farther Exe 
Half-yearly, at the Rate of 6 per Cent. that is r to 1,06, and T. the Number of ?* 


Paiments 20. 
Log.of 1,06, is . 0,02530,58653 . 
in 
0,01265,293267, Log. of p==1,0295, &c. 
20. 1 
0,25305,86530 . Log. of Þp@ =1,7908, &c. 
— 2147129,17111 . Log. of þ—1==0,0295, &c: 
— 2,72435,03641 , Log. of þ—1 in Þ. 
— 1,89812,15755 . Log. of k@—1=0,7908, &e. 
It is therefore —1,89812,15755 . 
—2,724355171 II - 


rr ———_— 


I. 
1,17376,98644 « Log. of the Price 14,922 + for 1 1. Penſion, 


Theorem g. 


Theorem 6; 


And —2,7243 Sol 7111 
— 1,89812,15755 . . 
—2,82623,01356 - Log. of the Penſion 0,067023,for 1 1, Price. 


To theſe found Logarithms, add the Logarithm of Qth. 

Or multiply thoſe Values found by QIb. 

rothly, Queſtions both of Intereſt and Annuities, as others in Geometricdl Pro- 10. Queſtions 
greſſion, ( upori whom their Reſolution depends) may be varied many ways: So 7? be varied. 
that the finding of the five Principals of a Geometric! Progreſſion, before ſeen in the * 79% 
Chapter thereof, and the true knowledg of the ſix Theorems laſt above-men- 0" what the 
tioned, are ſufficient to reſolve ary Propoſitions concerning them ; the Princi- Wk depenas. 
PEP whereof follow, firſt diſtin&ly, and afterward intermixt ; and in 

t 


h are chiefly wrought by Logarithmis, all other Ways for any conſiderable Bef dou by Le- 
garithms, 


Time being tedious and troubleſome. 
4 1 Touching 
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Of Compound In- 
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Touching Compound-Intereſt diftinfly. 


Compound-Intereſt reſpe&teth four Things : By any three of which given, the 


tereſt, what co other may be found out. 


be noted. 


r. The Sumto 
be rectived. 


What it agreeth 


aud anſwereth 


to, and bow cal- 


led. 


2. The Sum lent. 


1. The. Sum or Amountment of any principal Sum lent or forborn, for a 
' certain Time or Term, to be received with Intereſt upon Intereſt, af- 
ter a certain Rate : This anſwereth to ©, or the Second of the five 
Principals in a Geometrical Progreſſion, and agreeth with the firſt Theo- 
rem, and is ſometime called the Profit or Loſs. | 


to 


. The principal Sum lent, or ready Money to be paid for a Sum of Money 
to be forborn a certain Time or Term, with Intereſt upon Intereſt, af- 


| ter a certain Rate : This anſwereth to «, or the firſt of the five Prin- 
What it agretts 


cipals in a Geometrical Progreſſion, and agreeth with the ſecond 
= —_ ny Theorem, and is fometime called Abatement or Rebatement, and ſome- 
called. time Diſcount. 
3. The Rate. 3- The Rate, according to which the principal Sum lent or forborn jn- 
: creaſeth or decreaſeth, as the Queſtion concerneth Profit or Lok. 
What it an- This anſwereth to R, or the Fourth of the five Principals in a Geome- 
ſwereth to, trical Progreſſion. 
4. The Tint or 4- The Time or Term in which the Increaſe or Decreaſe js to be, whe- 
cha? ther Years, Quarters, Months, Days, or what elſe. This marked 
* 44 it anſwtre by T, or N, anſwereth ta the Third of the five Principals in a Geome- 


trical Progreſſion. 


Prop.r- Tofrd Propoſition 1. To know what Sum ought to be paid for a Sym forborn a certain 


paid. Time, or Term, atany Rate, with Compound Intereſt. 
Q 0f2001.for- . AS to know what Sum ſhall be paid for 2091. foxborn 7 Years, with Intereſt 
born 7 Tears, upon Intereſt, after the Rate of 6 /. per Cent. per Annum - Or what comes 200 |, 


wharit coms ve to. in 7 Years, by Intereſt upon Intereſt, at the Rate of 6 on the 100 ? 


Anſwer Anſw. 1. 300,726, and ſomewhat more: For ſeeing here is given «.T.R. to 
findo. that is «. 200. T.7. andR. as1 to I.c6, the 300,726, &'c. may be 
found by the former Rules in Progreſſion, only there the Ratio was figurate to 
T—1, but here to T, as by the Decimals appeareth. | 


Thus 1,06 | R 
| 1,1236 
1,191016 
1,26247696 
1,3382255776 
1,418519112256 
x,503639258991 36 
| 200 


By Dicim-l*, 


& 


— 


300,72605 179827200 ® 


By the {-ﬆ 
Toto ex. 


And by the firſt Theorem. 


t , 1,50363025B99136 :: 200 . 300,7260531 79827200. 
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Or thus the common Way, $2 oo TE te Commis 
1,06 R 


127200 | 
21 2000 | | Fl 
| 224,7200 2 M 

1,06 


| 13483200 | 
22472000 | F 


238,203200 | 3 | 


1,06 


1429219200 
2382032000 


| 252,49539200 4 
1,06 _ | 
151497235200 
252495392000 
 267,6451155200 5 
1,06 
| 16058706931200 | 
26764511552000 | 


283,703822451200 6 | 
1,06 


— 


DD a a gr aver yu a. 


 "1702222934707200 = ; 
2837038224512000 | | i 
@  300,72605179827200 n= 


The Work by Logatithms is both eafy and ſpeedy thus : | 
To the Produtt of the Log. of the Rate (which as aforeſaid is the Difference By Logwithmi: 
between the Log. of the Principal Money, and the Log. of the Principal and Simple 
Jntereſt in 1 Year) _— by the Term or Time (called the Log. for the Tims) 
add the Log. of the Sun 1o lent or forborn. 
2,00000,00000 '. Log: of 100 
2,92530,58653 + Logs of 1c6 | | 
Differencs 0,92539,39653 , 2 of 1,06 .R. or the Rate for 1 1. for 1 Year: 
"7. Þ 
Product ©,19714,10571 . Log. of 1,5036, @c. or Log. for the Time: ; 
2,30102, 99957 « Log. of 200. « | 
Sum 2,47817,10528 . Log. of 300,726, &c. @: 


If the ſame Sum of 200 }. were forborn only for lialf a Year, ther half the Dif- z,anple , 
ference or Log. of the Rate ſhall be the Log. for the Time, which added to the hatf « Tear: ; 
Log. of 200, ſhall be the Log. of 205,91, &'s. and not full 206 }: as is commonly 
reckoned at Simple Intereſt. | 

0,01265,29326 - Log. for + Year. | 
2,30102,99957 « Log. of 2c0 | * 


2,31368,29283 . Log. of 205,91, &C. 


If the Sum of the former Example be forborn 3 Years '$ Months and 4 Days: z.npie for 4 
then firſt the Log. of the Rate is to be multiplied for the 3 Years by 3, and then eos, Morthsy 
by :;, or the Log. of the Month by 5, and then by:+4;, or the Log. of the Day ard 4 Daz: 


by 43 and ta theſe is to be added the Log. of 200, as before. : 
#: 9; 
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0,02530,583653 + 

446M 
0,07591,75959 
0,01054,41105 
990027573244 » 
0,08673,90308 . 
2,30102,99957 » 
2,38776,90265 


If the Rateht 
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Log. of the Rate in 1 Yeat. 
Years. 


. Log. for 3 Years. 
. Log. for 5 Months. 


Log. for 4 Days. 


Log. for the Time. 
Log. of 200. 


. Log. of 244,213, @c. 
If occaſion be to accompt the Intereſt at an unuſual Rate, or the Sum for which 


xewinzl, or 1+ the Intereſt be reckoned be an uneven Sum; there is no Difference in the Method 


Sum wntven. 


Example. 


of proceeding from the former, but alike eaſy by Logarithms. 
As if 561. 13/5. 6d. be forborn 4 Years and 8 Months, and Compound In- 
tereſt be reckoned for the forbearance after the Rate of 51. 105. per Cent. the 


Sum to be paid will be 1. 72,7617, Gc. 


2,02325,24596 . 
2,00000,00000 , 
0,02325,24596 . 
0,09300,98384 . 
0,01550,16397 . 
0,10851,14781 
1,75339,15288 . 
1,86190,30c69 , 


Example in 4 


Log. of 105,5. or 1051. 105. 
Log. of 100. - -- 


Log. of 1,055. the Rate. 


Log. for 4 Years. 
Log. for $8 Months, or + of a Year. 


- Log. for the Time. 


Log. of 56,675 ; or 568. 135. 6d. 
Log. of 72,7617, &c. 


If the Rate be more unuſual, as at 51. 10s. for 561. 13s. 6d. per Annum, 


more wut and it be deſiredito know what 98}, 10s. 6 d. would amount to after that Rate 
Kate, in 3 Years an half and 10 Days; the Operation will be in like manner, but other- 
wiſe than by the pſe of Logarithms extraordinary Difficult. 


$6:13:6 
5:10:0 1,35339,15288 , 
62:03: 6 0,04022,42651 
0,12067,27953 

_ C,02011,21 325 
0,00110,20346 . 
0,14188,69624 . 
1,9935454435 
2,13543,34959 


1,79361,57939 . 


Log. of 1. 62,175, or 621. 03s. 6d. 
Log. of 56,675, or 56. 13. 6. 


. Log. of the Rate for 1 Year. 


. Log. for 3 Years. 
. Log. for : Year. 


Log. for 10 Days. 
Log. for the Time. - + - 


. Log. of 98,525 . or 981, 10s. 6d. 
. Log, of 136,5945, ©c. 


Prop.2. To find © Prop. 2. To know what Sum in ready Money ought to be paid for a Sum of 
the ready Money. Money to be received after a certain Time or Term, by Compound Intereſt. 


Q,Of 1.300,726 


Asto know what 1. 300,726, @c. to be paid 7 Years hence is worth ready Mo- 


&c. payable 5 ney, at the Rate of 6 1. per Cent. per Annum, Or what Sum in 7 Years did amount 
m_ hence, : to-l. 300,726, @c.. by Intereſt upon Intereſt, after the Rate of 6 on the 100. 
" ot% Anſw. 2001, For this being the Converſe of the 1/t Prop. here is ©. T.R. given 


Antwer, 


to find &,: that is, ©. 300,726, &c. T.7.andR.as1 to 1,06, and ſo as befote 


noted Prop. 1. only figurating the Ratio to T,, may be found by the former Rules 
EyProgrefiion. in Progreſſion, or the ſecond Theorem : For 1,50363025899136 , 1 :: 
By toe ſeegnd 300,726051798272 . 200. But the work as aforeſaid, being moſt eaſy by Loga- 


Theorem, 


By Logerighms, TIEhMS, the Rule thereof is thus : 


- 


Subſtract the Log. for the Time out of the Log. of the Sum to be paid. 


2,02530,58653 
2,00000,00000 , 
0,02530,58653 
Ln: ny =>, 
0,17714,10571 . 
2,47817,1C528 . 
2,30102,99957 


. Log. of 106. 


Log. of 100. 


. Log. of- 1.06, the Rate for 1 1. in 1 Year. 


Years T. 


Log. for the Time, or 1,50363, &c. 
Log. of 300,726, @c. G. 


. Log. of 200. «. 


: __ Rets Thus whatever Rate or Time of forbearance it be, when the Log. for the Time 
es. is an F, let it be taken from the Log. of the Sum to be paid, if Increaſe be ac- 
compted. 


AS 
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As. 244,21 4, &c: will be payable at 3 Years $ Months and 4 Days hetice 3 yet 529ml in 8 
jt may be received preſently, if allowance be made for the Time or Term, atter |, OO 
the Rate of 6 per Cent. per Annum - what will be payable in ready Money ! 
Anſw. 2001. For the Log. for the Time 0,63573,90308, taken from the Log: 


of 244,213, @c. will leave the Log. of 200. 


0,02539,58653 . Log: of the Rate in 1 Year: 
3- . © Fours. 

©,07591,75959 - Log. for 3 Years. 

0,01054,41105 - Log. for 5 Months, 

0,00027,73244 + Log. for 4 Days. 

0,098673,90308 , Log. for the Time. 

2,38776,90265 . Log. of 244,213, &c- 


3,30102,99957 . Log. of 209. 


But in all the Queſtions found in other Authors under this Propoſition, if there #47: 
have beena Loſs or Decreaſe, the Log. for the Time fliall be added to the Log. 
of the Sum of Money not loſt. | | 

As 2001. is remaining at the end of 7 Years, by Loſs or Diſcount, after the 
Rate of 6 per Cent. per Annum.: what was the Sum at the beginning of the 7 
Years ? : 

Anſw. 1. 300,736; &Cc. 

0,02330,538653 , Log. of the Rate in 1 Year. 
| 7. :- Teas. 


0,1 771 4,1 057 1 . Log. for the Time; 
2,30102,99957 . Log. of 200. 
2,47817,10528 . Log. of 300,726, &c. 


b% 
pl 


wv 
o 


=» 


And becauſe this Propoſition is converſe to the Firſt, (as before noted) the Ty ſecond Fre: 
Reſolution of this laſt Queſtion is done by the firſt Propoſition. And if under goon conver 
the firſt Propoſition ſuch a Queſtion as this had; been ſer, viz. }. 390,726, &g. js #9 #* f#þ 
to be received at the end of 7 Years; but loſing the Compound Intereſt at 6 
per Cent. it will be paid preſently : what ſhall be paid for the ſame at preſent ? y1,4 pwftions 
The Work by this ſecond Propolition, as above; will appear to be 2001. So as wr proper ro. 
Queſtians like this laſt are proper to this Propoſition, and thoſe like the other to #s. 
the firſt Propoſition, however tranſpoſed in other Books. CE 

Prop. 3. To know after what Rate any Sam hath increaſed or decreaſed by p,,, 3 To find 
Compound Intereſt in a certain Time or Term. Oe 

As to know atter what Rate 2001, in 7 Years will increaſe to 1. 30,726, &C. q.ofthe R:t? by 
Or ſuppoſe 2001. by Intereſt upon Intereſt in 7 Years did amount to 3}. 300,726, which2col.in 3 
&c. what was the Ratio compared to 100 ? Tears my 

Anſw. 61, per Cent, per Annum. And fo by the former Rules in Progre/.9n may : > het 
be found, here being given «.@. T. to find R. that is « . 200 . ©. 309,726, &c, OT 
and T . 7. For 200. 1 :: 300,726, &Cc. 1,503630, &c. differing from the way ey Progrefior. 
there only in this, that here the Number found by the Analogy, is the Ratio figu- Y 
rate to T, thereto T—1, as before n6ted in the two precedent Propofitidns: 

By Logarithms the Work is thus. Divide the Difference of the Logarithms of 8 Logarith#:; 
the two Sums propounded, by the Term or Time given ; -t6the Quotient add 
the Log. of the intended or ſuppoſed Antecedent of the Rate, and the Total 
ſhall be the Log. of the Antecedent and Conſequent : Then deduQting the abfo- 
lute Number of the Antecedent, from the abſolate Number of the other, the Re- 
main ſhall be the Rate deſired. = | 

2,47817,10523 « Log, of 1.390,726, &C. &; 
2,30102,99957 - Log. of 200. «, 

d= 7714,10571 + Difference, or Log. for the Time. 
0,02530,58653 - Quotient, or Log. of the Rate. 
2,00000,00000 . Log. of 100. Antecedent of the Rate. 
2,02530,586 533 . Log.of 106, Antecedent and Conſequent. 


6.0N 100 the Rate. 
7K 31 
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7 the Timebz an If the Term or Time given, belides the whole Number of Years, be ſome odd 
nova a Parts of a Year, as half a Year, a Quarter, Months, Days, or ſuch-like, then 
© ke reduce them all into one Denomination ; and as a Fraction, with 365 ( the Days 
in a Year) ©&c. abbreviate them to their leaſt Terms ; and thereby, or rather 
. by the Decimal thereof, divide the Log. of the Difference as above. | 

Exampir. As If it weredelired to know after what Rate 200 I. in 3 Years, 5 Months, and 
4 Days, will increaſe to 1.244,213,0c. Becauſe the Time reduced into Days will 
not be abbreviated, but both Terms thereof large, the Decimal is rather to he 
choſen, which 1s 3,42762556 ; by which the Difference divided maketh the Quo. 
tient, and fo the Rate as above. 


2;38776,90265 . Log. of 1.244213, &C. 
2,30102,99957 + Log. of 200. 
34276255 ;$:28673,90308 _. Difference. 
-427 


/0,02530,58653 . Quotient. 
2,00000,00000 . Log. of 100, Antecedenf, 


2,025 3c 0,58653 Log.of 106, Antecedent and Conſequent. 


6. Rate. 
' Prop.g. To find ; SE | —_ 
the ,-— of Prop. 4. To know in what Time or Term a Sum of Money will increaſe or de- 
Term, creaſe by Compound Intereſt, toa Sum propounded according to a certain Rate. 


Qoojthe Times As to know in what Time 2001. after the Rate of 6 per Cent. per Annum, by 
_ 2004: Intereſt upon Intereſt, will increaſe to . 300,726, @'c. or when will 1. 300,726 
reaſed to . | he "Ws. | We” I 
200,726, &c, ©c- be payable for 2001. lent, after the Rate of 6 1. on the 100 for a Year? 
anſwer. £Anſw. At the end of 7 Years after the Loan, as may be found by the former 
By Progriſon, Rules In Progreſſion, with a little Difference, for here is givea « .@.R. to find 
T. that 1s, « . 200.0, 300,726, Oc. andR. 1,06. So 200 multiplied by 1,06 
tll 300,726, &c. be produced, the Number of Multiplications 7, is the Number 
delired z For 1 needs not be added as in Progreſſion, The Work is ſhort by Lo- 
garithms, thus. 3:6 
By Logarithns, - Divide the Differenceof the Logarithms of both Sams given by the Log. of the 
Kate; and the Quotient ſhall be the Number deſired. | 


2,47817,1 0528. . Log.ofl. 300,726, &c. © 

2,30102,99957 . Log.of 200. « . 

0,17714,10571 . Difference, or Log. for the Time. 
Log. of the Rate 0,02530,58653 (7 Years T. | 


| If after the Diviſion any Thing remain, divide that Remain by the Log. of the 
Rate fora Month : And if upon that Diviſion any thing remain, divide it by the 
Log. of the Rate. for a Day. | 
As 200l. hath increaſed to1.244,213, @c. and I deſire to know in what Time 
it hath ſo increaſed by Compound Intereſt, after the Rate 'of 6 per Centum per 
Annum. Ki 
Anſw. In 3 Years, 5 Months, and 4 Days: For after the Firſt Diviſion, which 
Agſvicre bringeth 3 Years in the Quotient, there is left remaining 1082,14349 3 this di- 
vided by 210,88221, the Log. of the Rate for a-Month, bringeth 5 in the Quoti- 
ent, and leaveth remaining 257,73244 3 which divided by 6,93311, the Log, of 
the Rate for a Day, giveth 4 in the Quotient. - eo grs 
X 2,38776,90265 . Log. of 1.244.213, &c. 
2,30102,99957 . Log. of 200. | 
0,0867 3,903038 + Difference. 


1f any Remain be 
»2 Diviſion, 


Example. 


(1082 14349 (27 73244 
$673,99308( 3 Years. x082,r4349{ 5 Months . 27,73244{ 4 Days. 
2539,58653\. 329 8822 OG DFFXX 
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Touching Annuities diſtia@ly. of Amitiee, 


what t9 62 56» 
Annuities reſpe& 5 Things, by any 3 whereof the other may be found as before #5. 
in Progreſſion. 

1. The Sum, or Arrerages of the Rent of a Leaſe, or Annuity, or Penſion 1- 7% 4rerc- 
forborn a certain Ferm or Time, to be paid with Intereſt upon Intereſt ** 
after a certain Rate. This anſwereth to Z, or the fifth of the 5 Prin- / | | 
cipals in a Geometrical Progreſſion, when the Annuity is ptopoſed as the firſt ; Woat it agreeth: 
otherwiſe it anſwereth to © or the ſecond Principal, when the ready Money rd 51woeth 
or Price is given for the Firſt, and agreeth with the third of the 6 Theorems ** 
in this Chapter, 


21 The Sum or Price, which in ready Money will buy or purchaſe an Annuity 2. Tie Price. 
for a certain Time or Term, after a certain Rate þy Intereſt upon Intereſt ; | 
this anſwereth to «, or the firſt of the 5 Principals in a Geometrical Progreſſion, What it agrectÞ 
where the Arrerages are propoſed as the Second, and agreeth with the 5th of 4 an/wereto 
the ſix Theorems abovementioned. 20, 


3. The Annuity or Penſion that any Sum of ready Money will buy or purchaſe 3. Fe 4uity 
for a certain Time, after a certain Rate with Intereſt upoa Intereſt. This an- 9 Penton. 
ſwereth to &, or the firſt of the 5 Principals in a Geometrical —_—_— where _ by = : 
the Arrerages are propoſed as the Fifth, and agreeth both with the 4th and g, 

laſt of the aforeſaid 6 Theorems. 


4. The Time or Term any Annuity or Penſion, after a certain Rate by Com- 4: The Tim or. 
pound Intereſt, may be detained ro amount toa Sum propounded ; This jr; ,..... 
marked by T or N, anſwereth to the Third of the 5 Principals of a Geome- «þ 70, | 


trical Propreſſion. 


5. The Rate by which any Annuity or Penſion by Compound Intereſt did in- s. Thi Race. 
creaſe to a Sum propounded ; this anſwereth to R. or the fourth of the 5 What i: anfmer- 
Principals of a Geometrical Progreſſion. | th to. 

And according to the different State of the Queſtion, under one or other of 
theſe Claſſes, is Reſolution attainable by ſome or other of the Rules proper there- 
to : For as before in Progreſſion, one of theſe 5 being ſought, the Queſtion may be 
varied 4 ſeveral Ways; and where the Dataare all of thoſe 5 Principals, the 
Rules there may be uſed with what alteration is neceſſary for Fractions and De- 
cimals : otherwiſe becauſe the Second of theſe is none of the former, ſome new 
Rules will be neceſſary, wherefore all the Varieties ſhall be exampled in: 


Propoſition 1. To know what Sum of Money ought to be paid for the Arrerages Prop.r. 76 fid 
of Rent reſerved upon a Leaſe, or for an Annuity or Peaſion forborn a certain !b 4rrerages. 
Time or Term, after a certain Rate by Compound Intereft. ces 


The Data for the Reſolution of Queſtions under this Claſſis, will be either, Para wider the 


| : F ; ; ; ſt Prop. 
2 . 3 - 4 - The Price, Annuity, and Term; 
2 . 3 . 5 - ThePrice, Annuity, and Rate. 
2 . 4. 5 - ThePrice, Term, and Rate. | 
or 3 - 4 . 5 . The Annuity, Term, and Rate. 4 


| The laſt being eaſier than the firſt, ſhall be firſt in Example, and the reſt in Of thiſe 4, thi 
their retrograde Order. fr laſt eaſieſt. 
Variety 4. If an Annuity of 51. per Anmum be detained 7 Years: what will the y,jey FY 
Amount thereof be:by Intereſt upon Intereſt, after the Rate of 67. per Cent. per Q. of 5 1. pet 
Annum ? or what are the Arrerages of an Arinuity of 57. a Year with the Avnum, far- 


Compound Intereſt, after the Rate of 6 on the 100 for a Year forborn 7 Years ? = _—_— 


iſp. 4.41 pSox8bgeato; for ſeeing here is given the Annuity, Term and ro; 
Rate, or«, T.R. 3 of the 5 Principals of a Geometrical Progreſſion, to find Z. Anſyer. _ 
that is, «.5.T.q7.andR.6 on the 100, which is as 1 to 1,06 by the Rules in £/ Progreſſion. 
= third Propoſitian or finding the. 5th Principal :there; 41;969, &'c; Is found 

us : 


5 


| 
| 
; 
| 
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_————— 


— 


| 5 « £3 
1,06 R 
ane 
LIVE 
Cf _—_ | z | Colleen of the Terms. 
pl | ; 
Fans - RY rr ere en ; J5 ; 
3180 | $30 
$300 WL 5,6180 
2 6180 5,955080 
hs . 6,31238480 
_ ————mm_ 6,6911278880 
O 2 6128c 
E wy _ _ 
——_— _ 11,96 | 
3| $2955080 a | nIrnaggabo 
| I,06 
Songs © 
'_ 59550800 
4 | 6,31238480 3 
1,06 
| 3787430880 - 
| 6312384800 | 
s | 6,6911278880 6 
LS | 
401467673280 
669112788800 _ 
-6-| 7092595561280 7 IT 
_ " 
42555573367680 
70925955612800 + 
7 | 7,51815129495680 | g | 
& =... | 
| ; 2,51815129495680 (41,969188249280. | 
Oth» wiſe. Otherwiſe by figurating the Ratio as in Progreſſion alſo-mentioned. but d;9r on 
herein, that here an Unit the Antecedent of the Ratio is to be rn 
SUM, as, | 
1406. * 
1,1236 
1,191c16 
1,26247696 
1,3382255776 
1418519112256 . 
| SARS 1,5993630258991 36 
Sum of the firſt 7 Term 2393837649856 £ | 
withr, 0 8 5 « Arinuity. 


41,9691 88249280 Z Arrerages. 


And the third Theorem thus ; 


— cron o 0,06 .. 0,503630258991 36 *: DO p 


41,9691 88249280 Z 


By Logarithns, But as before in Intereſt, ſo in Annuities, the Work is eaſy and ſpeedy in Los 
garithms, thus ; 


Tos 
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To the Log. for the Time, add the Log. of ſo much Principal Money as at 
Simple Intereſt in 1 Year will raiſe ſuch an Annuity, and the'Sum will be the Log. 
of that Principal Money, and the Arrerages; then ſubſtra& the Principal out 
thereof, and the Reſidue is the Sum deſired. | | 
The Principal Money that at Simple Intereft, after any Rate, will raiſe the An- 
nuity propounded, is gotten either by the Golden Rule dire without, or rather 
with Logarithms, as in the former Inftance. If's 1. require 1001. Principal to 
raiſe the ſame, then ſhall 5 /. require B34. 6s. 84, | 
| = zz. HE 5: tO 
Or, 2,00000,00000 . Log. of 100 
0,69897,00043 . Log.of 5 
2,69897,00943 . Log. of 500 
0,77815,12504 . Log. of 6 
1,92081,87539 . Log. of $3,33353, &c. 


Then the reſt of the Reſolution is thus :, | 
2,02530,58653 . Log. of 106 
2,00000,00000 , Log. of 100 
0,02530,58653 » Log. of 1,06 . Rate .R or þ 
$ ns. 
0,17714,10571 . Log. of 1,50363, &c. Time or 


1,92081,87539 . Log. of 83,33333,©c. Principal in 1 Year, to 
ne —_Ns aa ralſe 5 1. at Simple Intereſt. 


2,09795,98110 . Log. of 125,30251, &c, Principal & Atrerages. 
41,96918, @c. Z. Arrerages. 


Or if the Log. of the Rate lacking 1, be taken from the Log. for the Time 0tlernif. 
lacking 1, and to the Remain the Log. of the Annuity be added, the Sum will be 
the Log. of the Arrerages deſired. 
—1,70211,18155 . Log.of 0,50363, &c. Time—1. of £@—1 


—2,77815,12504. . Log. of 0,06 Rate—1. or £—1 
0,92396,05651 . Log. of 8,39383, &c. : 
0,69897,00043 . Log.of 5 | « . Annuity. 


1,62293,05694 . Log. of 41,96918,@c. 7. Arrerages. 


If the Rents or Annuities be payable Half-yeirly or Quarterly, as nioſt coni- if the Paimmes 
monly they are ; then after the Principal Money that will raiſe fach a Paiment is 9 #5ea 9 er 
gotten, the reſt of the Work differs nothing from the former. _ .. —_— 

To get this Principal Money, let the Log. of the Rate be halfed or quartered, zw to ger 144 
a0cording as the Rent'or Annuity becomes payable ; and for this Half of Quarter, Principal Mary: 
get the Gcodetroal or Decimal as of. anocher Log. . Or: commonly thus, eater the 
Table of Logarithms next after the Atitecedent of the Ratio (negleQting the In- 
dex) with the halfed or quartered Log; till the next lefler Log. to that proponnd- 
ed be found ; and there by the Difference of the next Lefſer to the next Greater; 
and the next Leſſer to the propounded Log. the Geodeticals or Decimals ſought 
may be found, as in the Chapter of the Redud7;on: 0 | Togavities was taught. And 
to the left Hand of this Gevdetical or,Decimal thys found out, is to be prefixed the 
abſolute Number of the leſſer Log, in the Table exceeding the Antecedent of the 
Ratio lacking, the ſame. Antecedeat :; And this ſhall be the firſt Number of the 
Rule of Three, to find the Principal Money required, to which the Antecedent 
ſhall be the Second, and the Pairttent propounded: the Third : Or if Operation be 
made by Logarithms, .the Log. of that Geodetical or Decimal, with the abſolute 
Number prefixed as aforeſaid, ſhall be the Log. to be ſubſtrafted from the Sum 
of the other tws Logarithms. : 5-0 et? en | 

Example. The Reit'of a Leaſe-of 5 1. por Anuum, Payable Half-yearly, is in 9. of; 1. pet 
Arrear 7 Years: what do..the .Arrerages thereof-auiount to, after the Rate of Ann. pajab/e 
61. per Cent, per Annum by Compound Intereſt ? -. _—_—— ? 

Anſw. 1.42,5873, &c. For here the Log, of the Rate as before being yy "_ 
0,02530,58653 (becauſe the Paiments are Half-yeatly) is to be halfed; and argaet, 
with this half, which is 0,01 265,29326, if the Table of Logarithms be entred 

sf next 


2P0 
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next after 100 (the Antecedent of the Ratio) it will be found to fall between 
the Logarithms of 102 and 103, and to be more than the Log. of 102, the In- 
dex neglected 0,00405,27608 : If therefore Ciphers be adjoined as many as ſhall 
be neceſſary, and Divilion made by 4.23,70529 (the Difference between the Log. 
of 102 and 103) the Decimal 9565, &c. will be gotten to be placed on the right 


' Hand of 2, the Abſolute Number exceeding the Antecedent of the Ratio; and 


having gotten the Decimal, the Shillings, Pence, &'c. therein, are ſoon found as 
before in Redudion of Decimals. If otherwiſe, the Learner be more expert at 
Common Fractions, then the Difference between the leſſer Log. found as afore- 
ſaid, and the Log. propounded, multiplied by 20, and divided by the Difference 
between the leſſer and greater Logarithms found in the Table, giveth the Quo- 
tient in Shillings ; the Remain of this Diviſion, if any, multiplied by 12, and di- 
vided by the former Diviſor, giveth the Quotient in Pence, &c. 


2,02530,58653 . Log. of 106 
2,00000,00000 . Log. of 100 
, 22925 30,58653 . Log. of 1,06. Difference. 


/0,01265,29326 . Log. of 1,029565, &c. Half. 
2,00860,01718 . Log. of 102 
2,01283,72247 . Log. of 103 


0,00405,27608 . Difference of the Half and Log. of 102. 
0,00423,70529 . Difference between the Log. of 102 and 103. 


(1970 2 prefixed is 8. 2,9565,0c. 
2x3822(1 20 
Z 75625 47(1 Ss. 19j1300 
23947 3x 956(5 2 
49 5,27628,0009,&c.(, 956 $,Ve. Wo 2600 
43,7952 9999 Ho 
42 33725 222 g—— 
423479 5y | 4. 115600 
42379 OS 
” q.__2|2400 
: Or for the Geodetical thus : 
(551210. 
405927608 2858 468709, - S512109 (23774779 
- 20 B8r95,52160( 195. 12: © 66x 453908 4 
$105,592160 42379529 9 66145308 423,72529\" © 
: 42347052 - rn 


This Principal Money found (omitting the Remain of the firſt Diviſion as in- 
— the reſt of the'Reſolution to the laſt foregoing Queſtion, is as fol- 
loweth. 18 of 

AS 2,9565 . 100 :: 2,5 . 84,5594, &c. by Decimals. 

Thus 2,00000,00000 . Log. of 100. by Logarithms. - 
0,39794,00087 . Log. of 2,5. 
2,39794,00087 .. Log. of 250. | | 
0,47077,78833 . Log. of 2,9565.0r 21.-195. 14. 
1,92716,21254 . Log. of 84,5594, ©c. 
0,17714,10571 . Log. for the Time 14 half Years, or 7 Years. 
2,10430,31825 . Log, of 127,1461, @c. 


42,386 _ Oc. Z. 


Or thus —1,70211,18155 . Log, of 0,50363, &c. Time—1 . or p@—1. 
— 2,47077,78833 . Log. of 0,029565, &c. Rate—1 . or 6—1. - 


1,23133,39322 . Log, of 17,03467, &c. 
0,39794,00087 . Log. of 2,5 & . 


1,62927,39409 - Log. of 42,586, @&c. Z. 


As 
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As well in Annuities as before 11 Intereſt, the Log. of the Rate if unuſual, and Vniſua! Rites 
the Log. for the Time if odd Months, Days, &c. once gotten, the reſt of the 274 mers 


Work is in like manner, ſo that Examples thereof need not be added here. - ”- 


Variety 3. If an Annuity to endure 7 Years be ſold for 1. 27,91 19071 981 3863, Varicty 2. 
&c., ready Money : what will the Arrerages thereof being forborn all the Term 29 a! Amuity 
amount to, at the Rate of 6 1. per Cent. per Annum, .by compound Intereſt ? _ _ hat the 

Anſw, 1. 41,9569188249280. Here being given the Price, the Term and Rate, anſvec. 
becauſe the Price or ready Money propounded, is by the firſt Propoſition of In- 
tereſt as « and Z, the Arrerages ſought as @ to «, Reſolution may be had by the By rhe fr 
firſt Theorem, ſeeing the Amountment of a Sum of Money, purchaſing an Annuity Tn. 
in any Number of Years by Intereſt upon Intereſt, ſhall equal the Arrerages of 
that Annuity ſo long detained : And becauſe this variety gives. T.R. to find By Progreſſion, 
& , by the Rules in the firſt Propoſition, for finding the ſecond Principal of a Geo- 

metrical Progreſſion, the ſaid 41,969, ©c. may thereby be obtained, only differing 
in figurating the Rate as before noted in Intereſt, but briefly by Logarithms thus. &y Log vithme. 

Add the Log. for the Time, to the Log. of the Price or ready Money, and the 

Sum ſhall be the Log. of the Arrerages deſired. | 


1,44578,95123 . Log. of 27,9119, &c. Price. 
©,17714,10571 . Log. of 1,5036, &c. Time as before. 


1,62293,05694 . Log. of 41,9691, &c. Arrerages. 


_ _Paricty 2. The Arrerages of an Annuity of 5 1. per Annum, after the Rate of Variety 2. 
61. per Cent. per Annum by Compound Intereſt, are valued to be worth 1. 27,9119, EY 41194 
@c. in rcady Money : how much do thoſe Arrerages amount to ? | ns hey 
Anſw. 1. 41,9691, &c. as before: here are given the Price, the Annuity, and ready Money. 
the Rate; ſo the Work without Logarithms is thus. Anſwer, 
Get (as before under the fourth Yariety) the Principal Money, that at Simple py Dccimzls. 
Intereſt after the Rate propounded, will raiſe ſuch an Annuity ; from this Num- 
ber take the given Price, and by the Remainder divide the Number fo gotten as 
aforeſaid, then multiply this Qpotient by the Price, and the Produdt is the deſired 
Arrerages. | 
- But to avoid thoſe long and tedious Multiplications and Diviſions that are in 
Decimals, Logarithms are uſed thus, | 
After the Principal Money, that at Simple Intereſt will raiſe the Yearly An- By Logarithns. 
nuity propounded, is gotten, taken there from the given Price, and the Log. of 
the Remainder out of the Log. of that Principal, then to the remaining Log. add 
the Log. of the Price ; and the Sum is the Log. of the Arrerages. 


1,92081,87539 . Log. of 1.83,33333, @c. Principal, as before, 
27,91 190, &c. Price. 


1,74367,75968 . Log. of 55,4214, ©c. Remainer. 
0,17714,10571 . Log. of 1,5036, &c. Time. 
1,44578,95123 - Log. of 25,9119, @c, Price. 
1,62293,05694 . Log. of 41,9691, @c. Arrerages. 


Variety 1. An Annuity of 51. per Annum for 7 Years, was purchaſed for Variety r, 
14. 27,9119, @c. ready Money : how much was the Arrerages reckoned to amoant Cf 5 /. per 
toby Compound'Intereſt, if all had been let alone till the end of the Term ? = - bd Io 

Anſw. 1. 41,9691, &c. as before: The Rate being a principal Key in this Work, — ap 
and none of the Data in this Variety, but the Price, Annuity, and Term; the anſwer. 
Log. for the Time (being as aforeſaid, the Log. of the Rate multiplied by the 
Term) cannot well be had. And becauſe the Price is to be multiplied by the Rate 
figurate according to the Term, or their Logarithms added together ; it is a moſt A dificalt Pro 
difficult Propoſition for a young Scholar to reſolve ſuch a Queſtion by the for- p2ſ:102. 
mer Rules. But it is to be conſidered, ſeeing 5 is the firſt Term of one Progreſ- 
ſion, and 27,9119, &c. the firſt Term of another, which ſhall have the Ratio and By Progreſſion. 
Number of Terms alike to the firſt Progreſſion that beginneth with 5, and the 
Number of Terms in both muſt be 7, and the Arrerages ſought mult be the Sum 
of all the Terms beginning with 5, and the laſt Term only of the other ; by ne- 
ceſſary Conſequence 27,9119, &c. muſt be multiplied by the ſeventh Power of 
ſome Root, which ſhall make the ſeventh Term of that Progreſſion equal to the 
Total of all the 7 Terms of the Progreſſion that beginneth with 5 : And becauſe 
in this Example no other Number can do this but 1,503630258991 36, which n 

| r 
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the 95th Power of the Root. 1,06, therefore 27,911 90, @c. multiplied thereby, or 
By Legarithms, their Logarithms added together, the Product of their Multiplications anſwering 
to the Sum of their Logarithms will be 41,9691 8324928, which Number ſhall be 
Z,if 5 be'«, and ſhall be © if 27,91 1907198, &c. be « the Terms of both 7, and 
the Ratio 1,06. This may a little illuſtrate the Mattet, but the beſt way is to 
proceed as above in the ſecond Yarety. 
| 1,44578,95123 . Log. of 27,91190, O@'c. Price. 
. 0,17714,10571 . Log. of 1,50363, @c. Time. 
1,62293,05694 . Log. of 41,96918, &c. Arrerages. 


Prop.2. To fnd Propoſition 2. To know what an Annuity or Penſion for a certain Time or Term, 
the Price. after a certain Rate by Compound Intereſt is worth, to buy or ſell in ready Money. 
Dara under the The Data for the Reſolution of Queſtions under this Claſlis will be either, 


PRO 1 . 3 - 4 . The Arrerages, Annuity and Term. 
I - 3 . 5 - The Arrerages, Annuity and Rate. 
I . 4. 5 . The Arrerages, Term and Rate. 
Or 3. 4. 5 . The Annuity, Term and Rate. 

Theſe ſet as the The Varieties here are ſet as the former in their retrograde Order, 

Ct Varicty 4. What is an Annuity of 51, a Year for 7 Years, worth in ready Mo- 

Q. Of per NEY At 61. per Cent. per Annum by Compound Intereſt ? 

An. for 7 Tears, -Anſw. 1. 27,91196, &c. For the Annuity, Term and Rate being given, and 

»har worth, ſeeing in this Example f-@ is 1,503630258991 36 and —1 IS 0,06, according to 

« Sanaa 5h the 5th Theorem it ſhall be, That, 

; £—1 In Þ& eO—1 Ann. Price. 
0,0902178155394816 . 0,50363025899136 :: 5 . 27,91190, &c. 
And becauſe by the Datax.5.T.7.andR. 1,06. Z may be found according to 

By Progreſſion, The third Propoſition for finding the 5th Principal of a Geometrical Progreſſion, 
and the 4th Variety of the firſt Propoſition here; then Z which will be 41,9691, 
@c. being divided by R. figurate to T. which is 1,50363, @c. giveth in the Quo. 
tient 27,91190, @c. as before. 

By Logarithms, But the work is moſt expeditious by Logarithms thus : Out of the Log, of the 
Principal Money, which at Simple Intereſt will in 1 Year raiſe ſuch an Annuity af- 
ter the Rate propounded, ſubſtrat: the Log. for the Time, and the abſolute 
Number of the remaining Log. out of that Principal. 

1,92081,87539 . Log. of 1. 83,33333, ©c. as before Prop. 1. 
0,17714,1057T . Log. for the Time there alſo. 


1,74367,76968 . Log. of 55,4214, @c, 
27,9119, @c, Price. 
Otherwiſe Or if from the Log, of the Annuity, added to the Log. for the Time lacking 1, 
be taken the Log. of the Rate lacking 1, added to the Log. for the Time ; the 


Remain ſhall be the Log. of the deſired Number, agreeable to the Work of the 
5:h Theorem above-mentioned. 


0,69897,00043 . Log, of 5 . Annuity «. | 
—1,70211,18155 . Log. of 0,50363, &c. Time—1 . or £@—1. 
0,40108,18198 . Sum . b@—1 In. 
—2,77815,12504 . Log. of 0,06 . Rate—1 . or g—1. 
0,17714,10571 . Log. of 1,50363, @c. Time or 6. 
—2,95529,23075 - Sum þ—1 in f@, 
1,44578,95123 » Logs of 27,91 190, &c. Price. | 
Alſo if the Arrerages be firſt found, the Log. for the Time taken ont thereof, 
ſhall leave the Log. of the Price remaining. 
1,62293,05694. . Log. of 41,9691,0c. Arrerages, as before Prop.1. 
0,17714,10571_. Log. for the Time. _ 
1,44578,95 123 - Log, of 27,911 9, Tc. Price. 
Jj the Paimen: If this Annuity had been payable half Yearly, then the Principal Money, as 
be half-yearly. appearethunder the former Propoſition, being 1. 84,5594, &c. the Price will be 
Example. augmented to}. 28,32258, @c. as by the firſt work of Logarithms (moſt uſed be- 
cauſe the ſhorteſt) here appeareth. | a 


Othirwiſt, 
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1,92716,21254 - Log, of 1. 84,55944, &c. Principal. 
0,17714,10571 . Log. for the Time. 
1,75002,10683 , Log. of $56,23686, Q&c, 
28,32258, Oc. Price. | 
And if the Paiment be Quarterly, when the Principal Money is had that will f &ates. 
raiſe ſuch a Quarterly Paiment at Simple Intereſt, the reſt of the Work isalike. _ 
Varicty 3. The Arrears of an Annuity detained 7 Years after the Rate of 6 }. Variety 3- 


per. Cent, per Annum by Compound Intereſt, do amount to 41,969188, &c. what Q. Of Arvters in 
is it worth in ready Money ? | | 7 _ 


Anſw. 1. 27,91190, @c. The Data here being the Arrerages, Term and Rate; Anſwer. 
and becauſe the Arrerages or Z may beaccompted , or the laſt Term of a Geo- 
metrical Progreſſion, when the Price which is here the Number ſought ſhall be « or By Progreſſion. 
the firſt Term ; and fo by the Rules in the firſt Propoſition, for finding the firſt 
Principal of a Geometrical Progreſſion, the Ratio being figurate to T as aforeſaid, may 
27,91190, ©. be found by ©. 41,969, &c. T.7.andR. 1,06. the Data: And 
this is alſo agreeable to the ſecond Theorem. By the ſecond 
Wherefore by Logarithms, if the Log. for the Time be taken from the Log. of Tien. 
the Arrerages; the Remain ſhall be the Log, of the ready Money or Price delired. © £99 #s. 


1,62293,05694 . Log. of 41,9691, &c. Arrerages. 
0,17714;10571 . Log. forthe Time. 
1,44578,95123 + Log. of 27,9119, @c. Price. 


Variety 2. If the Arrerages of an Annuity of 5 1. per. Annum, after the Rate of vaciecy 2. 
61. per. Cent. per Annum, come to 1. 41,96918, &c. what ready Money will pur- Q- Of Arrears of 
chaſe the ſame ? | POET - 2 ous _ 

Anſw. 1. 27,9119, &c. The Data hereare the Arrerages, Annuity and Rate ; 7% 7%" 
ſo the Work without Logarithms is thus : EY 

Get (as before) the Principal Money, that at Simple Intereſt after the Rate By Drcimals, 
propounded will raiſe ſuch an Annuity, to this add the Arrerages, and divide the 
Sum by the Principal, then by the Quotient divide the Arrerages, and this laſt 
Quotient is the Price deſired. | 

Accordingly the Rule of working by Logarithms is framed for avoiding the By Logarithns. 
tedious Multiplications and Diviſions thus : | 
_ After the Principal Money, that at Simple Interelt after the Rate propounded 
will raiſe the Annuity, is found and added to the Arrerages, from the Log. of 
the Sum take the Log. of that Principal Money, and take the remaining Log. 
from the Log. of the Arrerages. ; 


1,92081,87539 « Log. of 1. 83,3333, @c. Principal. 
41,9691, &c. Arrerages. 


2,09795,98110 . Log. of 125,3024, ©'c. Sum: 


0,17714,10571 - Log. for the Time. 
1,62293,05694 . Log. of 41,9691, Oc. Arrerages. 


1,44578,95123 . Log. of 27,9119, &c. Price. 


Paricty 1. How much ready Money will purchaſe an Annuity of 5 Pounds per "hall of 


Annum for ſven Years, whoſe Arrerages forborn {6 long will amount to J. wg; an. 

I. 41,96918, Oc. | NES 7 Tears, what 
Anſw. 1. 27,91190, &c. Here are given the Arrerages, Annuity and Term ; worth. 

And becauſe the Arrerages areas Z ina Geometrical Progreſſion,when the Annuity is «; Anſwer. 

by«.5. T.7.&Z. 41,9691, ©c. the Rate may be found according to the third 

Rule in Progreſſion Geometrical, for finding the 4th Principal ; but with ſome Va- By Progreſs. 

Tiation, becauſe of the Decimal in the Data here, ( the former being fitted for [n- 

tegers): For by reaſon of the Retrogreſlion of Figurate Decimals towards the 

right Hand, contrary to Integers which increaſe to the Left, it is very difficult A difficult Pros 

to find out the higheſt Figurate Decimal ( according to that Rule) to be taken 2#ti97. 

out of the Quotient of Z divided by «, ſeeing greater Numbers mult be left than 

thoſe taken away, Yet inaſmuch as the Quotient of Z divided by «, both here 

and there, is the Sum of a Progreſſion, whoſe firſt Term or « is 1, and ſo conſe- 

quently is 1, and the Sum of all the Terms of the Ratio, multiplied into ir ſelf fi- 

gurately according to the Number of Terms lacking 1, the Contrariety Hes 

7 M only 
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only in this, That 1n Integers from the Quotient mult be taken the higheſt Power 
contained therein, whoſe Index was T—1 : in Decimals to the Quotient muſt he 
added ſuch a Number as will make the Quotient a Power according to T, lacking 
r, (inthe lefr-hand Place) ; and 1nftead there of Addition, let this Number found 
in the Quotient be multiplied by one or more of the Digits, till the Power de- 
lired be produced ; and the Number ſo multiplying, ſhall be the Decimal Root to 
be added to the Antecedent of the Ratio, and the Antecedent ſhall always be the 
Root of 1, and ſo many Ciphers as there be Decimals. | 

Wherefore dividing 41,969188249280 (or Z) by 5 (that is « ) the Quoti- 
ent. is $,393837549856 : So ſhall this Number be the Sum of a Progreſſion be. 
ginning at 1, and the Arrears of 1 ]. Annuity let run 7 Years, and contain there- 
in a Zenzicube Number, whoſe Index is6, (or T—1) but muſt be exalted to T, 
( that is, to a Power whoſe Index is 7) lacking only the Left-hand Unit. And 
beeauſe the Decimals in the Quotient are 12, and the Number of Terms of that 
Power but 6, it is caſy to diſcern the Root was Seconds, and that the 7th 
Power in Decimal Seconds with 1 Integer, cannot have leſs than 15 Places. Now 
if $,393337549856 be multiplied by 2. 3".4". 5". or any other Digit except 
6”, and 1 prefixed to the lett Hand, the Product will be no qqc, or Power of the 
-th Quantity, but multiplied by 6*', produceth ,50363025899136, which with x 
prefixed, and no other, is the Number ſought, that is, 1,5036302589971 36, 
the ſecond Surſclid, or 7th Power of the Root 1,06, to which the Antecedent js 
1,00, the y/qqc of 1,000000L0000000, or which is all one therewith, the cc 
of 1,0000C0900000,. 

By Lozaritims. Thus then having found the Ratio thereby, with the other Data, the Price may 
be found by any of the other 3 Varieties for this ſecond Propoſition. And ſeeing 
this Figural Power found out, is always the Rate multiplied into it ſelf according 
to T, if Z be divided thereby, the Quotient will be the Price : And accordingly 
the Log. thereof taken from the Log. of Z, will leave remaining the Log. of the 
ready Money, or Price deljred. So as upon the whole Matter it is moſt eaſy to 
proceed, as in the ſecond Variety above. 

1,62293,05694 . Log. of 1.41,969188, &c. Z. 
0,17714,10571 . Log. of 1,503630, @c. Time, 


1,44578,95123 . Log. of 27,911907, @c. Price. 


Prop.3. To find Propoſition 3. To know what Annuity or Penſion any Sum of ready Money will 
the Aunuity, buy, for a certain Time or Term, after a certain Rate, by Compound Intereſt ? 
Dara mder the The Data for the Reſolution of Queſtions under this Claſlis, will be either, 


toird Prop. 1 . 2+. 4 . The Arrerages, Price and Term. 
1.2 . 5 - The Arrerages, Price and Rate. 
1 . 4 + 5 . The Arrerages, Term and Rate. 

Or 2.4 . 5 - ThePrice, Term and Rate. 


Hww ſit. The Varieties of this Claflis being alike eaſy, are ſet in their proper Order. 
Variety 1. Variety 1. An Annuity run in Arrears for 7 Years, will come to J. 41,96918,&@c. 
Q0) oO and may be bought for 1. 27,91 190, &'c. what was the Annuity ? 
Þricewbattche , 40ſ®: 5 1a Year: For ſeeing the Arrerages of every Annuity, divided by 
Annity, the Price or ready Money, giveth in the Quotient the Ratio figurate according to 
aniver, the Number of Terms; and here being given the Arrerages, Price and Term, 
trom the Quotient may be extracted the Septupled Root: And then by the 414- 
By the 4th aud 90g, according to the 4th or 6th Theorems, 5 may be found. For the Quotient 
6: Ticorzms, Of 41,96918, @c. divided by 27,91190, @c. being 1,50363025899136, and the 
Septupled Root thereof 1,06, it ſhall by the 
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few—1 ſo—1 Arrerages. Annuity, 
4th Theor. 0,503630258991 36 . ©,06 :: 41,9691 88249280 « J © 
TY ſeGw—1 e—1 In Þ& Price. Annuity. 


0,50363025899136 . 0,0902178155394$16 :: 27,9119,@c . x5. 

And accordingly by Logarithms, take the Log. of the Price from the Log. of 
the Arrerages, the Remainder ſhall be the Log. for the Time; that is, the Log. 
of the Rate multiplied by the Term, which divided by the Term, ſhall give in 
the Quotient the Log. of the Rate. And then the Log. of the Rate lacking 1, 
added to the Log. of the Arrears; and from thence the Log. for the Time lack- 
ing 1 ſubſtraQted, leaves remaining the Log, of the Annuity : Or elſe the Log. a 
| | t 
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the Rate lacking 1, and the Log, for the Time added to the Log. of the ready : 
Money 3 and from thence the Log. for the Time lacking 1 ſubſtraced, ſhall leave 
remaining the Log. of the Annuity. 

1,62293,05694 . Log. of 41,96918, @c. Arrerages. 

1,44578,95123 . Log. of 27,91190, &c. Price. 

0,17714,10571 . Log. for the Time 1,50363, @c. 

7 Re 53653 - Log. of the Rate 1,06. 


| The former way —1,62293,05694. . Log. of 41,96918, &c. Arrerages. 
 —2,77815,12504. . Log. of 0,06 . R—1. 


0,40108,18198 . Sum. 
—1,70211,18155 . Log. of 0,50363, &c. Time—1. 
0,69897,00043 . Log. of 5 Annuity. 


The latter way —2,77315,12504 . Log. of 0,06 R—1. 
0,17714,10571 . Log. of 1,50363, &c. Time. 
1,44578,95123 . Log. of 27,91190, &c. Price. 


0,40108,18198 . Sum. 
—1,70211,18155 . Log. of 0,50363, &c. Time—1. 


0,69897,00043 . Log. of 5. Annuity. 
Pariety 2. The Arrears of an Annuity to be forborn, at the Rate of 6}. per Vatiety 2. 


Cent. per Annum, by Compound Intereit, amounting to 1. 41,969188, &c, are % 9 4vtar: 
ſold for 1. 27,91190, @c. what was the Annuity ? : ; ot, _ the 


Anſw. 51. a Year as before : Here being given the Arrerages, Price and Rate, Anſwer. 
the Arrerages 41,9691, &c, divided by 27,9119, ©c. as in the laſt Variety, 
giveth the Power of the Root figurate according to T, as aforeſaid in the Quo- 
tient, that IS 1,50363, Tc. and then Reſolution may be had, as in the firſt Varie- | 
ty of this third Propoſition, according to the Theorems, or by Logarithms, 4 rae 
[4 ar o 
1,62293,05694 . Log. of 41,9691, @c. Arrerages. 
1,44579,95123 . Log. of 27,9119, @c. Price. 
0,17714,10571 . Log, of 1,5036, &c. Time. 
The former way 1,62293,05694 . Log. of 41,969i, &c. Arrerages. 
—2,77815,12504 . Log. of o,c6s R=—1. 


0,40108,18198 , Sum. 
—1,70211,18155 . Log. of 0,5036, &c. Time—1. 


0,69897,0004 3 . Log. of 5. Annuity. 


The latter way —2,77815,12504 . Log. of 0,06. Roz. 
0,17714,10571 . Log.of 1,5036, &c. Time. 
1,44578,95123 - Log. of 27,9119, &c. Price. 
0,40108,18198 , Sum. 
—1,70211,18155 . Log. of 04,5036, @c. Time—1; 


0,69897,00043 . Log. of 5. Annuity. | 
Variety 3. 


Variety 3. An Annuity detained 7 Years, with the Compound Intereſt, after - 
the Rate of 6 }. per Cent. per Annum, did amount to 1.41,9691, &'c. how much was WY _ =— 
the Annuity ! . ws Be Annuity. 

Anſw. 5 1. a Year. Seeing the Data here being the Arrerages, Term and Rate anſwer. 
anſwering to T .R. and Z. of a Geometrical Progreſſion, and the Annuity ſought, By Progreſſion. 
as « the firſt Term, thatis T.7.R. 1,06, and Z. 41,9691, &c. the Rules in 
the 4th Propoſition for finding the firſt Principal there, will give Reſolution here. 

And ſeeing the Rate ſeptupled according to T, is 1,503630258991 36, by the By the 4th 
4th Theorem ; Theorems. 


pO—T ſe—1 Ayrera T4240 Annuity. 
0,50363025899136 . 0,06 :: 41,969188249280 . F 
And accordingly by Logarithms : If from theLog. of the Arrerages added to p, rogoithns. 
the Log. of the Rate lacking 1, be taken the Log. for the Time lacking 1, the 
Remainder ſhall be the Log. of the Annuity. 


T, 


Otherwiſe. 
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1,62293,05694 . Log. of 41,96918, &c. Arrerages. 
—2,77815,12504 . Log. of 0,06 R— 1. 


0,40108,18198. . Sum. | 
—1,70211,18155 . Log. of 0,50363, &c. Time—1. 
0,69897,00043 . Log. of 5. Annuity. 


And becauſe the Arrears of any Annuity, divided by the Annuity it ſelf, al- 
ways giveth in the Quotient the Arrears of 1 /. Annuity let run according to T : 


And contrary, the Arrears of 1 1. Annuity for the Term propounded, dividing 


' the Arrears given, ſhall be the Annuity, and the Difference of their Logarithms 


Varicty 4- 

Q. Of the Price 
to buy : what + 
Annuity, 
Anſwer. 

By the ſixth 
Thiorem. 


By Lngariti ms. 


Otherwiſe, 


accordingly : If then by the firſt Propolition be gotten the Arrears of 1 1. Annni- 
ty forborn for the Term given, let the Log. thereof be taken from the Log. of 
-—— qo © propounded, and the Remainder is the Log. of the Annuity de- 
ired. 

The Principal Money to raiſe 1 ]. Annuity at Simple Intereſt, after the Rate 
propounded by the 4th Variety of the firſt Propoſition, is found to be 161. 135, 
4d. and in Decimals 16,6666, &c. the Reſidue of the Work follows. 


1,22184,87496 , Log. of 1.16,66666, &c. or 161. 13s. 4d. 
Principal,to raiſe 1]. Annuity at Simp. Intereſt 
0,17714,10571 . [ og. for the Time. 


RR m—_—  _— —— 


1,39893,98067 . Log. of 25,06050, &c. 


—  - - - 


Arrerages 8.,3938 3,0c.of 1 Annuity 7 Years, 


1,62293,05694 . Log. of 41.,96918.,&c. Arrerages given, 
0,92396,05651 . Log of 8,39383,0c.Arrerages of 1 }. Annuit, 


0,69897,00043 . Log.of 5. Annuity. 


Variety 4. What yearly Annuity will 1. 27,91 1 90, &c. in ready Money purchaſe 
for 7, Years, after the Rate of 6 1. on the 100 for a Year, by Compound In- 
terelt * 

Anſw. 5 1.a Year: For here are given the Price, Term and Rate. So by the 
6th Theorem, If the Price be multiplied by the Product of the Rate lacking x, led 
into the Rate figurate according to the Term, and this Produ@t be divided by the 
ſaid Rate ſo figurate lacking 1, the Quotient ſhall be the Annuity deſired, as be- 
fore under the firſt Variety of this Propoſition. 


I 


Ra—1 e—1 in £@ Price, Annuny. 
As 0,59363025899136 . 0,0902178155394816 :: 27,9119,©c. . 5 . 


And by Logarithms, the Log. for the Time lacking 1, ſhall be taken out of 
the Log. for the Time added tothe Log. of the Rate lacking 1, and the Log. of 
the Price. 


0,17714,10571 . Log. of 1,50363, ©'c. Time or £w. 
—2,77815,12504 . Log. of . 0,06 R—1 . or p—, 
1,44578.95123 . Log, of 27,91190, @'c. Price. 
0,40108,18198 . Sum. ; 
—1,70211,18155 . Log.of 0,50363, &c. Time—1 , or þ@—1. 
0,69897,00043 . Log. of 5. Annuity. 


Or if by the ſecond Propoſition be gotten the ready Money, that after tlie 


* Rate propounded will buy 1 }. Annuity yearly for the Term given, then ſubſtra&t 


the Log. thereof out of the Log. of the ready Money given, and you have the 
Log. of the Annuity; becauſe the Price propounded, divided by the Annuity, 


 willalways bring in the Quotient the Price of 1]. Annuity to continne according 


toT. And contrary, the Price propounded divided by the Price of 1]. Annu- 
ity according to T, ſhall give the Annuity ; and accordingly the Difference of 
their Logarithms. | 

 ThePrincipal Money to raiſe 1]. Annuity at Simple Intereſt, after the Rate 
propounded, being found as before to be 16}. 135. 4d, the Work appeareth 
thus : 


I, 
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| 1,22184, $7496 . Log. of 16,66666, &c. or 161. 135. 4d. Principal 
_ nr Year, toraiſe 1}, Annuity. 
0,17714,10571 - Log. for the Time. : 
1,04470,76925 . Log. of 11,08428, &c. _ = | | 
Ready Money 5.,58238, &c. to buy 1 ]. Annuity 7 Years. 
1,44378,95123 - Log. of 27,9119, @c. Price given. ” 
0,74681,95080 . Log. of 5,5823, &c. Price of 1}. Annuity. 
0,69897,00043 . Log. of 5, Annuity. 


And in all the Varieties of this Clailis, the like may be done for Annuities Fo Helyeari 


after other Rates, and for Half-yearly and quarterly Paiments if occaſion _ _ 
be, apvments. 


Propoſition 4. To know in what Time or Term a Sum of Money propounded Prop. g. To find 
will be paid by an Annuity according to a certain Rate given: or how long an # Tine or 
Annuity was detained to increaſe to a Sum propounded, after a cettain Rate, by 7%" 
Compound Intereſt. 


The Data for the Reſolution of Queſtions under this Claſſis, will be either, Dara under the 
| Bo . : 4th Prop, 
1 . 2 . 3 . The Arrerages, Price and Annuity. 


1.2 . 5 . The Arrerages, Price and Rate. 
I. 3 . 5 . The Arrerages, Annuity and Rate. 
Or, 2 . 3 . 5 . The Price, Annuity and Rate. 


The Varieties here, as the laſt Precedent, follow in their proper order. How placed. 


Varicty 1, An Annuity of 5 /. a Year, if the Arrerages by Compound Intereſt Variety r. 
be forborn a certain Time or Term, will amount to J. 41,95918, &c. and may XY = per. 
be bought for. 27,91190, &c. ready Money : what is the Time or Term of that _ = Ze #f 
Annuity ? : what the Time. 

Anſw. 7 Years. The Data here, are the Arrerages, Price and Annuity : And Anſwer. 
becauſe the Arrerages divided by the Price, give in the Quotient always the 
Rate multiplied into it ſelf, according to the Term, and the Difference of their By Decimal:. 
Logarithms is the Log. thereof; it follows, that the Index of the Higheſt 

Power of the Quotient ſhall be the Term deſired. So the Quotient of their 
| Diviſion being 1,503630258991 36, is a Power of the 7th Quantity ariling from 
the Root 1,06. | | | 7 

And accordingly the Log. of the Annuity added to the Log. of the faid Power By Logarithms, 
lacking 1, and from the Sum the Log. of the Arrerages ſubſtracted, leaveth the 
Log. of the Rate lacking 1 : wherefore the Difference between the Log. of the 
Rate, and the Antecedent thereof, dividing the Difference between the Loga- 
rithms of the Arrerages and Price, ſhall give the Term deſired. | 


1,62293,05694 . Log. of 41,9691, &@c. Arrerages. 

1,44578,95123 . Log. of 27,9119, @c. Price. 

0,17714,10571 . Log. of 1,5036, @c. Time. þo. 
—1,70211,18155 - Log. of 0,5036, @'c. p@—1. 

0,69897,00043 . Log.of 5. Annuity. 

0,40108,18198 . Sum. 

1,62293,05694 . Log. of 41,9691, &c. Arrerages. 
—2,77815,12504 , Log. of 0,06, R—1 or p—1. 

0,02530,58653 . Log. of 1,66. R. 

0,00000,00000 . Log, of 1,00. Antecedent. 


RELA] an Lo - "Think 
2539,58653 


Pariety 2. The Arrerages of an Annuity, accompted by Compound Intereſt, Variety 2. 
after G6 l. per Cent. per Ann. were I. 41,9691, Gc. and purchaſed for 1. 27,9119, Q, x Arrears F 
&c. For what Term of Years was the Annuity to endure ? ns * age 

Anſw. 7 Years. In this Variety the Data being the Arrerages, Price and Rate, are. 
and the Price being as «, the Arrerages as w, and the Rate R of a Geometrical Anſwer, 
Progreſſion to find T, the Queſtion may be reſolved by the Rules in the firſt By Progrefſcn 


7N Propo- 


Anatociſm. Lib.1V.Par.lIl., 


Propolition for finding the third Principal of ſuch a Progreſſion, obſerving on- 
Iy that the Number found out here will be the Rate figurate according to T, 


but there lack 1. 
= o I C R figurate to T. 


For. 27,9119, &c . 1 :: 41,9691, ©c . 1,503630258991 36- 

And ſo this Number being a Power, (as was noted in the laſt Variety above) 
the Index of the higheſt Power therein ſhall be the Term deſired, and the Rate 
being the Root thereof, dividing it till the Quotient be an Unit, ſhall ſhew the 
; Index by the Number of Diviſions, to which it will always be equal. _ ; 

By Logarithms, But ſhortning the Work by Logarithms, the Proceſs 1s thus ; take the Log. of 
| the Price from the Log. of the Arrerages, and divide the Log. remaining by the 
Log. of the Rate. | | 4 
1,62293,05694 . Log. of 41,9691, &c. Arrerages. 
1,44578,95123 . Log. of 27,9119, @c. Price. 
0,17714,10571 . Log. of 1.,5036, &c. Time. 


$598 


0,02530,58653 . Log. of 1,06. Rate. 
ERR A 
25 39,5865 3 | | 
Variety 3: Variety 3. If an Annuity of 5 1. yearly detained, with the Compound Intereſt, 


Q. Of 54. pT after the Rate of 6 /. per Cent. per Annum, increaſe to 1. 41,9691, &c, how long 


+ Ann. and Are , : X 
wages, is wide was It detained : 


Tits.  Anſw. 7 Years : Here the Data are the Arrerages, Annuity and Rate anſwer- 
Anfiwer. ing toc. R.Z of a Geometrical Progreſſion to find T. thatis«.5 .R. 1,06. and 


By Progi eſſion. Z . 41,96918, @c. . So by the Rules in the third Propoſition, for finding the 
third Principal of ſuch a Progreſſion, the Queſtion will be anſwered. 
For 5 . 41,9691, @c. :: 0,06 . 0,593630258991 36. 

And this Number found being the Ratio figurate to T—1, anſwering to the Log. 
for the Time lacking an Unit; if 1 be added, i: /i:aii be a Power, the Index 
whereof ſhall be the deſired Term. od 

And fo to the abſolute Number of the remaining Log. when the Log. of the 
Annuity is taken from the Sum of the Log. of the Arrerages, and the Rate lack- 
ing 1, add1, anddivide the Log. thereof by the Log. of the Rate. 


1,62293,05694 . Log. of 41,9691, @c. Arrerages Z. 
—2,77815,12504 . Log. of 0,06 R—1 or p—1 

0,40108,18198 , Sum. ; 

0,69897,00043 . Log. of 5 Annuity «. 
—1,70211,18155 - Log. of 0,5036, @c. Time—1, or £&—1. 

O,17714,10571 . Log. of 1,5036, &c. Time, or 0. 


mmm nmr neuen / TV CAVS. 


By Lngarithms. 


Rate . 0,02530,58653 \7 . Term. 


Varie'y 4- Variety 4. If 1. 27,9119, @c. were to be paid by 5 1. per Annum -: in what Time 

* 9,5 PT will it be paid, with allowance of 61. per Cent. per Annum ? 

poupomp.ey. o Anſw. In 7 Years: For here being given the Price, Annuity and Rate, the 

for what Tine, Work, without Logarithms, is to get the Principal Money, which at Simple 

Anſwer. Intereſt, after the Rate propounded, will raiſe ſuch an Annuity, and take the 

By Decimals, Price out thereof, and by the Remainder divide the ſame Principal, this be- 
ing a Figural Number, whereof the Rate is the Root, divided by the Root, till 
the Root be brought in the Quotient, the Number of the ſeveral Diviſions ſhall 
be the deſired Term. 

B/ Logaritins, And much ſooner by Logarithms, for after finding the Principal Money, 
which at Simple Intereſt in one Year, after the Rate propounded, will raiſe 
the Annuity ; from the ſame Principal take the given Price, and the Log. of 
the Remain from the Log. of that Principal, and divide the remaining Log. by 
the Log. of the Rate. 
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1,92081,87539 . Log. of 83,3333, ©. Principal to raiſe 51. a Year: 
27,9119, @c, Price. 


1,74367,76968 . Log. of 55,4214, &c. 
0,17714,10571 . Log. of 1,5036, &c. Time, or 6c. 
—_— Years, 
Rate. canzogbers C3 . a F. 
For ether Rates; - 


In like manner may the Term be found for Half-yearly Paiments, Quarterly; |, bocert 
or others, and at other Rates as the Caſe may require, under all the Varieties ot ,., 4 Ser 
this Claſlis. ; | Paiments. 

Propoſition 5. To know after what Rate, by Compound Intereſt, any Annui- _—_ To find 
ty did increaſe to a Sum propounded; or the Rate the Compound Intereſt is * * 
reckoned at by the ready Money the Annuity is ſold for to endure a certain Time 
or Term. ra : | ths th 

The Data for the Reſolution of Queſtions under this Claſlis, will be either fith Prop. : 

7,2 . 3 . The Arrerages, Price and Annuity. 

1 . 2 . 4 . The Arrerages, Price and Term. 

1 . 3 . 4 - The Arrerages, Annuity and Term. 
or 2 . 3 . 4 . ThePrice, Annuity and Term. 


The firſt two of theſe Varieties agree in Facility, as the two latter in Difficulty, 3" = Lo 


with ſome of the former, © dathanthefoſt, 
Variety 1. The Arrears of an Annuity of 5 1. a Year to endure a certain Time, = "= 
with Intereſt upon Intereſt, were reckoned to amount to 1. 41,96918, &c. and gn (24, 4. 
may be bought for 1. 27,9119, @c. after what Rate was the Intereſt reckoned ? yeurs and Price, 
Anſw. After 61. per Cent. per Annum. The Data here, viz. the Arrerages, what the Rate. 
Price and Annuity, being the ſameas in the firſt Variety of the 4th Propoſition; By Logdiithms: 
the Work is the ſame as there, till the laſt Diviſion to find the Term. 
1,62293,05694. . Log. of 41,96918, &c. Arrerages. 
1,44578,95123 - Log. of 27,91190, @c. Price. 
0,17714,10571 . Log. of 1,50363, &c. Time. eG: 
—1,70211,18155 . Log. of 0,50363, &'t. pa—t, 
0,69897,00043 . Log. of 5. Annuity. 
0,40108,18198 . Sum. 
1,62293,05694 . Log. of 41,96918, &c, Arrerages. 
-—2,77815,12524 . Log. of 04,06. R—1, or þ—1. 
1,c0. Antecedent added. 


_ 1,06, Rate, or Þþ. 


Variety 2. Tor 1. 27,91 19, &c. ready Money, one may buy 7 Years Arterages Variety 2. | 
of an Annuity 3 which caſt up by Compound Intereſt, amounts to 1. 41,9691, &c. __ an Apna 
after what Rate 1s the Intereſt accompted ? | Rd -* Hong 

Anſw. After 61. on the 100 for a Year. Here the Data being the Arrerages, Price, what tht 
Price and Term, the ſame as in the firſt Variety of the third Propoſition, the Kee. 


Work ſhall be as the former Part thereof, ſeeing the Rate was there forind to By Logarithn/! 
get the Annuity thereby. | 
' 1,62293,05694 . Log. of 41,96918, &'c. Arrerages. 
1,44578,95123 . Log. of 27,91 190, &c. Price. 
0,17714,10571 . Log. for the Time 1,50363, &c: 
7 )6,025 30,58653 . Log. of the Rate 1,06. 
And this agreeth with the Rules in the firſt Propoſition for finding the 4h 


Principal of a Geometrical Progreſſion, ſeeing the Price is as «, the Arrerages as @, By Progrtſſos. 
So by &. ©. T. may R be found, with this only Difference, that here the Index 

'of the Quotient is T, but there T—1. 

. Variety 3. An Annuity of 51. a Year, with the Compound Intereſt thereof Variety 3. 
in 7 Years, amounted to1. 41,95918, &c. after what Rate on the 100 did ir in- Qof , a -_i 


p) 
creaſe ? ſuch Arrears, 
| Anſw. what the Rate, 
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Avſwer, 


By LogaYit!%s, 


Anatociſm. Lib.IV.Par.1II. 


Arſw. &s tefore, after 61. on the 100 for a Year : The Arrerages Annuity 
and Term here are given, andare the ſame Data as in the firſt Variety of the ſe- 
cond Propolition : And becauſe there the Ratio was gotten before the Price could 
be found, the Work here will be the ſame for the Ratio, and by Logarithms thus 
aiter this way, 

Take the Log. of «, the Annuity from the Log. of Z the Arrerages, and the 
Remainder 1s the Log. of the Arrerages of 1 1. let run according to T , to which 
a Log. being added, that will make the Sum the Log. of a Power lacking 1. whoſe 
Index ſhall be T., which in this Example will be done by the Log. o 0.06 the 
Ratio lacking 1, and the Sum will be the Log. of 0,5036 30258991 36 which is 
-6—1. And then without farther Work, add 1 the Antecedent to the Abſolute 


Number of the Log. fo added, and you have the Rate 1,c6, See more at the end 
-... of the next Variety. | 


Varicty 4- 

Q. Of5l1. per 
Ann. 57 Teavs, 
ſech Price, what 
the Rate. 
Anſwer. 


By Logatitims. 


Of Intere? and 
Annuitits naxts 


Propoſitions ma- 
My. 


Tooſe moſt nſe{ul. 


Prop. 1. To put 
a Value o: Wares 


fold for Time. 


For the Futare, 


Q. Calico what 
worth at 9 
Months. 


1,62293,05694 - Log. of 41,96918, &c, Arretages. 

0,69897,00043_ . Log. of 5. Annuity. 
_ ©,92396,05651 . Log. of 8,39383,&c. Arrerages of 1 1. in 7 Years. 
—2,77815,12504 . Log. of 0,06 R—1, or £—1. 
—1,70211,18155 . Log, of 0,50363, &c. Time—1, or £@—1. 

Ergo, to 0,06 
add 1,00 Antecedent. 
1,06 Rate. 


Variety 4. It 1. 27,91 190, &c. in ready Money, purchaſe an Annuity of 5. a 
Year, to endure for 7 Years: after what Rate on the 100 is the Compound In- 
tereſt thereof reckoned ? 

Anſw. After 6 1. per Cent, per Annum. For ſeeing the Data here, viz. the 
Price, Annuity and Term, agree with the Data of the firſt Variety of the firſt 
Propoſition, and the Ratio there was found thereby before the Arrerages could 
be found, the Work to get the ſame here will be the ſame, and ſo needs no Re- 
petition, but is a moſt difficult Propoſition to reſolve, as there was obſerved, 
becauſe it is hard to find a Number to multiply the ready Money by, that ſhall 
produce the Arrerages of the Annuity forborn to T. which in this Example 
mult be 1,503630258991 36, and no other; and accordingly the Log. thereof 
added to the Log. of the Price, maketh the Sum the Log. of 41,96918, &c. 
the Arrerages, or Z of a Progreſſion, where 5 is'« ; and the laſt Term of a Pro- 
greſſion or ©, where 27,9119, @c. is «. But both in this and the laſt Variety, 
it is beſt todivide by the Time the Log, for the Time, which may be gotten by 
the firſt or ſecond Varieties of the firſt and ſecond Propoſitions of Annuities. 


1.44578,95123 . Log. of 27,9119, &c. Price. 

0,17714,10571 . Log. of 1,5036, &c. Time. 

1,62293,05694 . Log. of 41,9691, &c. Arrerages. 
&c. 


Touching Intereſs and Annuities mmtermixt. 


Becauſe the Principal Propoſitions about Intereſt are 4, and about Annuities 
are 5, that is 9 inall as aforeſaid, ſuch a vaſt Number of Propoſitions concerning 
them, as well amongſt themſelves as mixed one with another, according to the 
foregoing Chapter of Tranſmutation, might be thence deduced, as would weary 
the Reader : But the moſt uſeful are ſuch as follow, and relate more eſpecially 
to the ſecond and third Propoſitions of Annuities, or the firſt or ſecond of Inte- 
re{t already handled. 


Prop. 1. To put a Value, preſent or future, on Commadities fold according to 
the Time given for Paiment. | | 

By the firſt Propoſition of Intereſt, add the Log. for the Time, to the Log. 
of the Value in ready Money, and the Sum is the Log. of the future Valve. 


Example. Calico is worth 25 d. the Yard ready Money : what is it worth 
to be paid at 9 Months end, accompting 10 per Cent. per A4unum by Compound 
Interelt ? 


' Anſw. 
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Anſw. 263. d. and ſomewhat more. Anſwer. 
0,241 39,26852 « Log.of 1,10. R. = 
c,903101,45139 . Log. for the Time 3, or 9 Months. 
1,39794,00087 . Log. of 25. 
1,42398,45236 . Log. of 26,85, &c. 
On the contrary, by the ſecond Prop. of Intereſt, take the Log. for the Time #er the preſent. 
from the Log. of the future Value, and the Difference is the Log. of the Pre- 


ſent. ; 


Wherefore the Log, 0,03104,45139; taken from the Log. of 26,85, &c. ſhall 
leave the Log. of 25. | 


Prop. 2. To ballance an Accompt preſent or future, of ſeveral Merchants; prop.2. to 44/- 
where divers Sums of Money are paid and received by each of them, to be /arce.an 4c- 
reckoned with the Compound Intereſt. LE. compt. 

According to the Times of the ſeveral Receipts and Paiments by the firſt Pro- pur the fur. 
polition of Intereſt, the Charge and Diſcharge of every Perſon is to be gotten, 
by adding the Log. for the Time between the Accomp, and ſuch Receipt or Pai- 
ment accordingly, to the ſame Receipt or Paiment for the future Ballance of the 
Accompt. : : 24 oe . Q. of give: 

Example. A and B have paid divers Sums of Money one to and for another ; Suns p:id aud 
and received of and for one another divers other Sunis between the 25th Day of 72 betwees 
March 1611, and the 27th Day of March 1613, according to their particular Ac- "ares ——_— 
compts following : they agree to clear Accompts, and allow each to other 10 per —_—_ 

Cent. per Annum, Intereſt upon Intereſt ; and that their Reckoning ſhall conclude 
upon the 27th Day of March 1613, and deniand which of them 1s indebted to 


the other; and how much ? 


ele ded oc ew detected itt et Ao ode tos, a a adi es <tr Df a. * 


| oh F Porticular 46 
The Accompt of A. compt of &. 
| = SE | I. EE RW, ; I. 
Mar.27.161f. Received of B + — 200 | Jm27.1611-Paid to B —— 100 
Sept, 27- Received for Accompt More then paid for Ac- 
partable in halves be- > 260 compt partable in 209 
tween them —_—_— halves between them -- 
Dec.27. Received of B ———— 300 | J-27.1612. Paid to B 300 
Mar.25-1612. Received for. Accompt Sept, 27, Paid for Accompt,par-7 
partable in thirds, viz. __ table in Thirds, VIZ, 
_ < for himſelf, and 2 for .. for himſelf, and = for 3®* 
TY RB — — B nn en mr 
Sept. 29. Received of B 200 | Dec. 27. Paid to B — 40 
The Accompt of B. Partieular 4:- 
] compt of B. 


Jmt25.1611.Received of A ——— 100 | #a.27.1611.Paid to 4 < —— 
Sept. 29- - Rec.for Accompt par- : June 27. © Paid for Accompt par- 
450 


table in Thirds, v:z. 4 table inhalves between > 300 
for A & = for himſelt- | them i 
June 27.1612. Received of A — 300 | Pt.29) Paidto A——— —— 30g 
Sept. 27. Received for Accompt ; June 27.1812.Paid for Accompt par- 
partable in halves be- c 300 | table in Thirds, viz. ic 30o 
tween them— | | | for 4&2 for himſelf- 5 
Dre, 27. Received of A———<— 300 | S't.27. Paidto 4 — 200 


Yo, 


— — ————— <4 - 


7 0 Tha 
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Accompt of A 


(aſs up. 


Anatociſm. 


Lib.IV.Par.Iit: 


The Charge of A. 
0,08278.,53704. Log. of R in 2 Tears. 


.  2,30102,99957. Log. of 200 received, 


Accompt of B 
caſt up, 


The Diſcharge of 4. 


0,07243,71991. Log. of Rint + Tear. 
2,00000,00000. Log. of 100 paid. 


2,39381,53661 . Log. of 242. 


2,07243,71991. Log. of 118,150, &c. 


0,06208,90278. Log. of Romnizl ear. 
2,11394,33523. Log. of 130 received. | 


2,17603,23801. Log. of 149,979, &C. 


0,07243,71991. Log. of R in 14 Tear, 
2,00000,00000. Log. of 100 paid. 


2,07243,71991. Log. of 118,150, &c. 


0,05 I 74,0856 5. Log. of Rin 1 4Tear. 
2,47712,12547. Log. of 300 received. 


2,52886,21112. Log. of 337,957, &C. 


0,041 39,26852. Log. of R in 1 Tear. 
2,14612,80357- Log. of 140 received. = 


- $752,07209. Log. of 154. 


0,02069,63426. Log. of R im 7 Tear. 
2,30102,99957- Log. of 200 received. 


2,32172,63383. Log. of 209,761, &c. 


0,07243,71991+ Log. of R in 1+ Tear. 
2,17609,12591. Log. of 1 50 paid by B. 


==. ae —_— 


2,24852,84.582. Log. of 1 77,226, KC. 


0,03104,45139- Log. of R in + Tear. 
2,00000,00000. Log. of 100 paid by B. 


2,0310445139- Log. of 107,409, &C. 


0,031044451 39. Log. of Rin LT ear, 
2.47712,12547- Log. of 300 paid. 
2,50816,576$6. Log. of 322,229, &c, 


0,02069,5 3426. Log. of Rin Tear. 
2,30102,99957- Log. of 200 paid. 
2,321 72,63383 . Log. of 209,761, &c. 
0,01034,81713. Log. of R in Tear. 
2,47712,12547. Log. of 300 paid. 
2,48746,94260. Log. of 307,234, &Cc. 


— ——  ——— 


0,06208,90278. Log. of Rin 1+ Tear. 
2,17609,12591. Log.of 150 received by B, 


2,2 381 8,02869. Log. of 173,053, &Cc. 


0,02069,6 3426. Log. of R in 1, car. 
2,17609,12591. Zog.of 150 received by B. 


242. 
149,9796, &c. 
337995793» &c. | 


ColleFion of the Charge. | 


I T4o 

209,7617, &c. 
177,2264, @c. 
107,4099, Oc. _ 
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2,19678,76017. Log. of 157,321, &c. 


Colleion of the Diſcharge. 
18,1509, @c. 
118,1509, @c. 
322,2298, &sc. 
209,7617, @c. 
307,2341, @c. 
173,05 34, @c. 

Ri | ons at 


L409,9021 


— 


Total Charge of 4, 1. 1378,3351- 


Reſt due to A, 


275670. 
1405,9021. Total Diſcharge of A. 


And by like Examination of the Accompt of Z, there will be found in his 
Hands the Sum of 1. 27,5670, @c. due to A as aforeſaid, ſeeing the Charge of the 


one is the Diſcharge of the other. 


The Charge of B. 


Dr- 13. Year by 100 Re of A. 118,1509 
1= Year by 150 R for A. 173,05 34. 
03. Year by 300 Rc of A. 322,2298 | 
o= Year by 150 R: for A. 157,3213 
0+ Year by 300 Re of A. 307,2341 
14. Year by 100 P91 by A. 118,150g 
0: Year by 200 P94 by A. 209,7617 


B Debitor 1405,9021 | 


T be. Diſcharge of B. 

C'- 2 Years to 200 P49 to A..242. 
12. Year to 150 P* for A. 177,2264 
12. Year to 3o0o P1 to A. 337,9575 
02 Year to 100 ÞP* for A. 107,4099 
o+ Year to 200 P1 to A. 209,7617 
12. Year to 130 BR by A. 149,9796 
1 Yearto 140 BR by A. 154. 


B Creditor 1 378,335! 


Total Diſcharge of B, 1. 1378,3351- 


Reſt in the Hands of Z, 


27,5670 


Roan 


1405,9021 Total Charge of B. 
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So to ballance this Accompt, it appears that Z is indebted to 4 1. 27,5670, or Blew B it- 
271. 11s. 4d. &c. due on the Foot of his Accompr,; to be paid Aarch 27. dibted to A. 
1613,. | | . | | $54 * V2 

On the contrary, to ballance an Accompt at preſent, when the Paiments are to For the prejent. 
be made afterward, by the ſecond Prop. of Intereſt rake the Los. for the Time 
gotten, as aforeſaid, from the Log. of the Monies ſo to be paid or received. | 

Example. A owes to B 8001. to be paid at 4 Years end: And B is indebted to Q: Of #2 Deves 
A 9901. .to be paid in 6 Years, that is to ſay, at every 2 Years end 300/. Now of ooo, on 
they agree to clear their Debts preſently, allowing each other 8 per Cent. per An- bt ——— 
num, Intereſt upon Intereſt : "The Queſtion is, which of them muſt pay Money to preſer.. 


the other, -and how much ? 


"e Charge of A. | | The Diſcharge of A. 
2,90308,99870 . Log. of 800. 2,47712,12547 « Log. of 300. 
0,13369250220 . Log. of Rn 4 Years. ' 0,06684,75110 . Log.of R in 2 Years. 


2,76939,49650 . Log, of 588,023. | 2,41027,37437 . Log. of 257,201. 


ColleG®ion of the Diſcharge. 
257,201, Oc. 


2,47712,12547 . Log. of 309. 
0,13369,50220 . Log. of Rin 4 Years. 


PE EIS 


—— 2:34342, 62327 - L0g. 0 220,509, _ 
——_———_—— 2,47712,12547 « Log. of 300. 
666,761, Oc. 0,20054,25330 . Log. of Rin G6 Years. 


Ss | 2,27657,87217 . Log. of 189,051. 
Total Charge of 4 J. 588,023, &c. 
Reſt due to 4 78,738, @c. | 

666,761, &c. Total Diſcharge of 4. 


And by like examination of B his Accompt, ſo much over-ballance will be g,n, x is. 
found in his Hands as is due to A on the Foot of his Accompt ; and therefore B 4eb::d to a. 
muſt pay to A, to ballance the Accompt, 1. 78,738, &'c. or-781. 145. 9d. Oc, | 
in ready Money, 


Prop. 3. To diſcover what ready Money is to be paid for a Leaſe, when certain Prop 3. To find 
Years of the Term are of greater Value than the Reſt, and fo conſequently to *h ready Money 
bring ſeveral Annuities iſſuing out of the ſame Lands into one Paiment. _— LL; 

Suppoſe the greateſt Annuity or Annual Profit, to begin and continue for the 7;,,, f 4h 

whole Term or Number of Years propounded : Then according to the 4th Yari- Value than the 
zty of the Second Propoſition of Annuities, find what ſuch an Annuity or Rent is !* : 0r to bring 
worth in ready Money. And alſo in like manner having ſubſtraced the leſſer #295 4muitia 
Rent or Annuity from the Greater, find what the Difference of the Rents or An- 2 %* 
nuities to continue for the Term of the leaſt Annuity is worth in ready Money : 
Then abate this ready Money from the former, and the remainder is the ready 
Money that ought to be paid for the Leaſe, or both Annuities; and with this 
ready Money, according to the 4th Variety of the third Propoſition of Annuities, 
is to be found the Annuity or Rent to continue for the whole Term in lieu of the 
other. 

Example. Certain Lands ſtand charged with the Paiment of 40 5. per 4nnum Q. of Lazds 
for 13 Years, and afterwards for paiment of 10. per Annum for 17 Years: Or charged with 2 
ſuppoſe a Leaſe for 30 Years to come, whereof the preſent yearly Profit all Out- a tary 
Rents paid be 2 1, but after 13 Years expired, it will be worth 10 1. Yearly, all for the tg of 
out-Rents paid. If this Leaſe be offered to ſale, what miay be given for it, rec-'a Leaſe, gc. 
koning 6. per Cent. per Annum, Intereſt upon Intereſt ? Or if the Owner of the 
Lands agree with the Party to whom the aforeſaid Annuities are to be paid, to 
reduce both into one for the whole 3o Years; the Queſtion is, what that new 
Annuity ought to be at the Rate aforeſaid by Compound Intereſt ? _ 

Anſw. The Purchaſe of the Leaſe will be found worth in ready Money, Aniwer- 

L. 64,245, &c. which will buy an Annuity of 41. 15 5. 104d. and ſomething a- 
bove, for 3o Years. 


©, 


— — Din bn $i Ee 
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| 0,02632,33434 . Log. of R.6-:, or 1,0625. 
- - oy If 
0,78976,030209 , Log. for the whole Time. 
2,20411,99827 , Log. of 160 Principal, toraiſe 191. the greateſt Anny. 
1,41435,96807 . Log. of. 25,963, &c. 


Ready Money 1 34,037—to buy 101. per Annum 30 Years. 


Now ſeeing for 13 Years of theſe 3o, the Annuity or Annual Profit is but 2 1, 
per Annum, this is to be taken from 101. per Annum, and there remaineth 8 1. 
per Annum ;, and the 134,037—before found being too much, ſo much as 81, 


per Annum 1s worth in ready Money for 13 Years, therefore in like manner the 
Price thereof is found. 


0,02632,53434 . Log, of R as aforeſaid. 
| Fs 

0,07897,60302 

0,26325,3434 _ | 
/ 0,34222,94642 . Log. for 13 Years. | 

2,10720,99696 . Log. of 128 Principal. to raiſe 8 1. the Difference of Ang. 

1,76498,05054 . Log. of 58,208, &@c. 

Ready Money 69,792— to buy 81, per Annum 13 Years. 


This 1. 69,792—taken from 1. 1 34,037—leaves 1. 64,245, @c. for the Value of 


the Leaſe, which will buy an Annuity of 1. 4,7931, @'c. or 41. 15 5s. 10d, &c. 
per Annum for 30 Years. 


1,20411,99827 , Log. of 16 Principal, to raiſe 11. Annuity at Simple In- 


| tereſt, after the Rate of 6- per Cent. 
0,78976,03020 . Log, for the Time of 30 Years, 


0,41435,96807 . Log. of 2,5963, @c. | 
Ready Money 13,4037—to buy 1 1. Annuity for 3o Years. 


1,80783,93335 - Log. of 64,245, @c. Price given. 
1,12722,46987 . Log. of 13,4037, @c. Price of 11, Annuity. 


0,68061,46343 . Log. of 4,7931,&c.New Annuity to continue 30 Years. 


Wren the ſeveral If the ſeveral Annuities be iſſuant together, then get the Price of them ſeve- 

Annuities ars Tally, and add them together for the Sum to buy the Annuity deſired, and the 

payable cogether. Total taken from the Price of the Whole, ſhews the Price of the Purchaſe fo 
charged with the Annuities. 


Q.0faFomro Example. A Farm is to be ſold for 6801. which ſtands charged with the Pai- 
be fold, char- ment of 301. per Annum, viz. 71. 10s. per Quarter for 2 Years: And alſogl. 
ged with 2 Aw- per Annum, VI7.. 21, 5 s. per Quarter for 7 Years: how much Money may the 
nuities, what the pyxchaſer retain in his Hands of the 6801. to ſatisfy the Paiments abovemen- 
Pu m_ 7? tioned, reckoning after 6-; per Cent. per Annum by Compound Intereſt ? | 
ooo the. Anſw. 1. 107,0339, @c. that is, for the firſt Annuity 1. 56,0804, @c. and for 
Anſwer. the other 1. 50,9535, &c. So this. 107,0339 taken from 680 1. leaves 1.572,9661 

to be paid for the Purchaſe as charged with the ſaid Annuities. And if the Que- 

ſtion were, what new Annuity might have been granted in lien of the other two, 

this 1. 107,9339 being found to be the ready Money both the ſaid Annuities fre 


worth, the Work will bereſolved as before by the 4th Variety of the third Prop. 
6f Annuities. | 


0,026 32,53434 - Log. of 1,0625 . R. as before. 
ORs If 


0,05265,06868 . Log. for the Tire 2 Years or 8 Quarters. 
2,69125,06683 . Log.of 491,191 3,&c.Principal to raiſe 9].10s.in 1 Quatts 
2,63859,99315 . Log. of 435,1109, Oc. | | ” 
; Ready Money 56,0804, @e. to buy 301. per Annunt for 2 
| mm —_— Years payable quarterly. 
1 O; 
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; 0,02632,53434 . Log: of 1,0625.R. as befbre: $ 
| : > Is 
0,18427,74038- , Log. for Time 7 Years, or 28 Quarters. —- 
_ 2,16837,19230 . Log. of 147,3573, @c. Principal to raiſe 21. 55; in t 
gies Quarter. 
1,98409,45192 . Log. of 96,4038, &c. 
Ready Money 50,9535, @c. to buy 91. per Anmum for 7 Years, 
payable quarterly. 


Prop. 4+ To exchange one Annuity for another, with or without Money to = _ 
C yo 


boot.. . a ED 0 DN « 7iltv for aide 

With Money is, when the Terms of both Annuities are equal, but the Annui- 4. 
ties are one greater than the other, then abate the leſſer Annuity from the Grea- With 3ney to 
ter; and as aforeſaid, by the 4th Variety of the ſecond Propoſition of Annuities, o#. 
find what the Remainder eſteemed as an Annuity for the Time given is worth in 
ready Money, and ſo much is to be given with the leſſer Annnity for the Purchaſe 
of the Greater, 

Example. A hath an Annuity of 701. per Annum, and B another of 1501. both Q Of 101. per 
toendure 15 Years: They agree to exchange, and that A ſhall pay to Z ſo much = rn 
ready Money as will countervail the Difference of the Annuities : how much ready Ann *;1.r pn. 
Money ſhall B receive of A, after the Rate of 6 per Cent. per Annum by Com- my tobe given: 
pound Intereſt ? 

Anſw. 1. 776,9799, &c. For 70 taken from 150, leaves 80; and 801. per An- Antwer: 
aum for 15 Years is worth ſo much ready Money. | 


©,02530,58653 . Log, of 1,06.. R. 
; iy . T, . | 

0,37953,79795 . Log. for the Time. - c-- 
3,12493,87366 . Log. of 1333,3333, ©c. Principal to raiſe 801. per 44. 
2,74535,07571 - Log, of 556,3534, ©. 


Ready Money 776,9799, oc. to buy 80 /. per Annum for 15 
et =_ Years. 


__ 


Exchange of one Annuity for another without Money, muſt ballance the Ine- Withoat Mont; 
quality of the Annuities with more or leſs Time : Wherefore as before, get the #9 boo. 
ready Money that will buy each Annuity, and then by the 4th Variety of the 
4th Propoſition of Annuities, ſee how many yearly, halt-yearly, or quarterly Pai- 
ments accordingly the ready Money of one Annuity will buy of the other. 

Example. A hath an Anhwity of 20 1. per Annum for 21 Years, yearly to be Q. 0201. per 
paid, and will exchange with B for an Annuity of 301. per Annum : how long Ann. exchanged 
ſhall the Annuity of 30 1. per Annum be paid to 4, that neither of them loſe, for 30 1. per. 
reckoning 6 1. per Cent. per Annum, Intereſt upon Intereſt ? Ann, whatTer:n 

Anſw, to Years A fhall receive 30 1. per Aunum, but for the 11th Year no more arguer. 
than27l. 75s. 4+ 4d. 

0,02530,58653 . Log. of 1,06. R. 
St . 
. 0,53142,31713 . Log. for the Time. SEE 

R,52287,87453 - Log. of 333,3333, Oc. Principal to raiſe 201, per Ann, 


1,99145,55740 + Log. of : 98,0518, Oc. 
: Ready Money 235,281 5, @c. to buy 201. per Ann.for 21 Years, 


2,69897,00043 . Log. of 500 Principal, to raiſe 301. per Annum, 


235,2815, ©, 

' 2,4225$,42932 . Log. of 264,7185,0. 
0,27618,57111 IG: IE E 
Net oro ; Then if 2530,58653 anſwer to 1 Year, or 365 
(23127058 Days, 2312,70581 the Remain ſhall anſwer to 


Tears, 333 Days, and part of a Day. And if 365 
276Xx8,5/7X4 þ (s Days pay 30 I. then 333 Days ſhall pay 1.27,3698; 
&c. or 271. 75. 4+ d. 
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I1 like forts Hence alſo after the manner of Annuities, a Debt to be paid at certain Times, 

- Devts bja 2 1nd afterwards agreed to be paid at other Times, with Allowance or Diſcount of 

EE tr Componnd Interelt, the Paiments are found, 

Times. Example, One oweth 50001, to be paid in 5 Years, viz. every Year 10001. 

* #4 52 &- hut afterwards agrecth with his Ereditor to pay the Whole in 20 equal Paiments, 

4 pogo £ þ Viz. every 3 Months one Paiment: The Queſtion is, what each Paiment ſhall be, 

paid inecery 3 With Allowance of Intereſt upon Intereſt, after the Rate of 10 J. per Cent. per 

Months. Awvinum 2? 

Anſiver. Anſw. 1. 241,2561, Oc. every Quarter during the 5 Years : For 10001. a Year 
for 5 Years being found to be worth, in ready Money, 1. 3790,7868, &c. that 
ready Money will buy ſuch a quarterly Paiment as aforeſaid, by the 4th Variety of 


the third Propolition of Annuities. 
1,61752,36773 . Log, of 41,4499, ©c. Principal to raiſe 1 1. per Quarter, 
0,20696,34260 . Log. for the Time 5 Years, or 20 Quarters. 
1,41956,02513 , Log, of 25,7371, &c, 

Ready Money 15,7127, @c. to buy 1 1. Annuity for 5 Years. 
3-537$72,93597 . Log. of 3790,7868, @c. Price given. : 
1,19625,10297 . Log, of 15,7127, @c. Price of 1 1. Annuity. 
2,38247,83300 . Log. of 241,2561, &c. New Annuity. 


Jf the Devt be But ſuppoſing by the new Agreement, the whole Debt had been agreed to be 
29aile a 12. \iſcharged in one Paiment, as at the end of 3 Years, with Allowance of Intereſt 
as aforeſaid : Then after the ready Money found, as aforeſaid, by the 4th Va- 
Example. riety of the ſecond Propoſition of Annuities, the reſt of the Reſolution is 
wrought by the firſt Propoſition of Intereſt, and that one Pajment found to be 


L. 5045,5372, Oc 
0,04139,26852 . Log. of 1,10.R. 
> 


0,12417,80556 . Log. for the Time. 
3,57872,93597 - Log: of 3790,7868, &c. ready Money. 


3,70290,74153 - Log. of 5045,5372, &c. @. 


Prop.s.To leſſm. Prop. 5. To leſſen-the yearly Rent of an Houſe or Land by increaſing the Fine, 

ce Rent o7 Fine. or to leſlen the Fine by increaſing the Rent. 

Tie Rent. For leſſening the Rent by the 4th Variety of the ſecond Propoſition of Annui- 
ties, find what the Sum diminiſhed, eſteemed as an Annuity, is worth ready 
oy, and add this ready Money to the Fine, and the Aggregate is the new 

ine. | 

Q. Of 10/. per Example. A Leaſe is to be ſold for zo Years, whereof the Fine is 1001, and 

—_ —_ '? the Rent 101. yearly. The Leſlee is deſirous to . pay leſs Rent, and to increaſe 

4% ppt nr the Fine or Income : If therefore the yearly Rent be decreaſed to 4 L per | 4» 
_ — Fine ſhall he pay after 101. per Cent. per Annum by Compound In- 
terelr. | 

Anſwer, Anſw. 1. 156,5614, &c. For ſeeing the 191. yearly Rent decreaſed to 47. is 
diminiſhed 6 1, per Annum, the ready Money that will buy' an Annuity of 6 ]. per 
Annum, at the Rate and for the Time aforeſaid, is found to be 1, 56,5614, @c. 
which added to 1001. makes I. 156,5614, &tc. as before. -—-,_ 


0,041 39,26852 . Log. of 1,10, R. 
go .. T. YE 


1,24178,05560 . Log. for the Time. 
1,77815,12504 . Log. of 60 Principal ta raiſe 6 1. per Hmmm. 


0,53637,06944 . Log. of 3,4385, @c. | 


Lo — C— 


Ready Money $6,5614, Ge. to buy 61. Annuity for 30 Years. 
200... . 
Total 156,564, 90. Fine to by paid. 


Far 
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_ For leſſening the Fine by the 4th Variety of the third Propoſition of Annuities, 7% Fine: 

find what Annuity may be bought for that Quantity of the Fine deſired to be a- 

bated, arid add that Annuity to the Rent, and the Aggregate is the new Rent. _. 

Example. If a Leaſe of an Houſe for 21 Years be worth 1001. Fine, and 101. % Of 1001. 
r Annum Rent ; of how niuch yearly Rent ought it to be, to bring the Fine -y cus fo 

down to 601, reckoning 10 1. per Cent. per Annum, Intereſt upon Intereſt ? - 200g —_ 
Anſw. 1. 14,6250, &c. For ſeeing the Fine of 1001. decreaſed to 601. the Anſwer. 

Leſſee abateth 40 1. of his Fine. And this 401. at the Rate, and for the Term 

aforeſaid, will buy an Annuity of 1. 4,6250, 4c. which added to 101. makes the 


Rent 1. 14,6250, @c. as before, 
0,041 39,26852 . Log. of 1,10.R. 
| | I 
0,86924,63892 ; Log. for the Time.  _ I, 
1,00000,00000 . Log, of 10 Principal to raiſe 1 }, Annuity. 
0,13075,36108 . Log, of 1,3513, &c. 
Ready Money 8,6486, &'c. to buy 1 1. Annuity for 21 Years: ' 
1,60205,99913 . Log. of 40. Price given. 
0,93694,58113 ; Log. of 8,6486, &c. Price of 1 1. Annuity. 
0,56511,41800 . Log. of 4,6250, &e. New Annuity. 


mm—_— — wm 


Rent 10. 
Total 14,6250, &c. Rent to be paid yearly. 


In like manner Exchanges of Fines for Rents, or Rents for Fines, or Fines and > 
Rents for Rents or Fines, are | amr And the Annuity for the one, and 
the ready Money for the other found out accordingly. 


Prop. 6. To find what Annuity for any Term one may buy for a Suni of Mo- Prop.6. To find 
ney, when the Annuity beginneth preſently, and the Buyer hath Time for the what Anmity to 
Payment of his Money. | begin preſently, 

This Prop. by the ſecond Prop. of Intereſt, firſt findeth what the Purchaſer's 0p uarF 
Money 1s worth to be paid preſently ; arid then by the 4th Yariety of the third hor, 
= of Annuities, findeth what Annuity to endure for the Time propounded may 
be bought for that ready Money. 

Example. What Annuity to endure for 10 Years, atid begin preſently, may I Q.0jan Amuity 
grant for 500 /. to be received at 4 Years end, reckoning Intereſt upon Intereſt, fo 10 7ears 
after the Rate of 101. per Cent.. per Annum ? | * bought jor goo!; 

Anſw. 1. 55,5786, @c. For $001. due at 4 Years end, being worth in ready _ nw 
Money 1. 34t,5067, &c. will buy at the Rate aforeſaid an Annuity of 1. 55,5786, Anſwer, 

&c. for 10 Years. , 
0,04139,26852 .. Log. of 1,10 . R: 
©, ' 1 © Fo» 
0,16557,07408 . Log. for the Time 4 Years. 
 2,69897,00043 . Log. of 500 : ©. 
' 2,53339,92635 . Log. of 341,5067, &'c. 


©,41392,68520 . Log. for the Time 10 Years. Ly 
1,00000,00000 , Log. of 10 Principal to raiſe 1}. Annuity: 


©,38507, 1480 , Log. of 3,85 549 Oo 
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Ready Money 61445, @c. to buy 11. Annuity for 10 Years: 
2,53339,92635 « Log.of 341,5057, Ye. Price above found. | 
0,78849,14961 . Log. 0 6.1445, @c. Price of 11. Annuity: | 


1 ,74490,77674 . Log: of 55,5986, &c: Annuity deſired: 


But if the preſent Valye of s Leaſe be given, and the Term begin after- # 1,77 bi: 
ward, the preſent Worth is only to be valued according to the future beginning | —__ 
of the Term. 


Example: 


a | © Hnatociſm. Lib.IV.Par.Ilt; 


Q.0ſthe Rev Example, If a Leaſe for 30 Years to begin preſently, be worth r000 1. what is it 

ſon of 4 Leaſe, worth in Reverſion, to begin at 7 Years end, after the Rate of 101, per Cent. per 

what world. num, Intereſt upon Interelt ? 

Anſwer, Anſw. 1. 513,151, &c. Becauſe the Purchaſer pays his Money 7 Years before 
he enters upon the Land, the Drift is to know what 1000 ]. due at 5 Years enq 
after the Rate aforeſaid, is worth at preſent ; which by the ſecond Prop. of Inte= 


relt, is diſcovered to be }. 513,1581, &c. and no more is the preſent Value of that 
Leaſe. 


5.041 39,26852 . Log.of 1,10 .R. 
EE Re 4.» 

0,28974,87964 . Log. for the Time. 

3,00C00,90000 . Log. of 1000.. @ . 


. 2,71025,12036 . Log. of 513,1581, Oc. & .. 


 Prop.7.Tcom- Prop. 7. To countervail a preſent Fine, with an Annual Rent, beginning and 
t:rv:il Fries continuing with a Leaſe, when the Leaſe in Reverſion is offered to ſale for ready 


ana Rents, an one ; ; 
the Leaſe in Re- M 


an 22 Here is to be found what the Fine will amount to, being put out at Intereſt for 
: ſo many Years as are to come between the Bargain and the beginning of the new 
L.caſe, according to the firſt Propoſition of Intereſt : and then find what Annuity 
to endure for the like Term, with. the Leaſe, may be bought for that Fine ſo in- 
creaſed by the 4th Yariety of the third Propoſition of Annuities ; and that ſame 

Annuity is the Annual Rent deſired. 
Q. Of the Rint Example. Suppoſe I have 10 Years to come of an old Leaſe, and would renew 
pan renewing 4 jt for 21 Years after the Expiration of the Old ; for which Iam demanded 1001. 
4p vga 7 to be paid preſently, and inſtead thereof I offer ſuch a Rent during the new 
Ly Leaſe, as ſhall countervail the ſaid preſent Fine, after the Rate of 10 pey Cent. per 
| Amum by Gompound Intereſt : what ſhall that Rent be ? iq 
RIP. Anſw. 1. 29,9903, @c. For the 1001. paid 10 Years before-hand at the Rate 


propounded, will produce: }. 259.3742, @&'c. which Sum will at the ſame Rate, 
purchaſe a Rent of 1. 29,9903, &c. for 21 Years. ; 


2,00000,00000 .- Log. of,100.. . 
0,41392,68520 . Log, for the Time 10 Years, as before; 


2,41392,68520 . Log. of 259,3742, @'c. . 


1,00000,00000 . Log. of 10 Principal to raiſe 1 4. Antwity. 
0,86924,63892 . Log. for the Time 21 Years, as before. 


0,13075,36108 , Log. of 11,3513, @c. as before. | 
Ready Money 8,6486; &c. to buy 1 1. Annuity for 21 Years. 


2,41 392,68520 . Log. of 259.3742, &c. Price as before. _ > 
0,93694,58113 . Log. of 8,6486, @c. Price of 1], Annuity. 


1,47698,10407 . Log. of 29,9903, @c. Annuity or Rent required. 


Prop.8. Tofud Prop. 8. To get the Annuity fora certain Term, which another Annuity for a 

an Anavity an- Jeſſer or greater Term with ſome Money will buy to begin preſently. 

ſwerable to m- = Thijs Propoſition is almoſt like the- 4th before : For firſt muſt be found, what 

oe Har the Buyer's Annuity 1s worth ready Money,'and thereto add the Money to be 

ly. paid with the leſſer Annuity, or the greater Annuity with the leſſer Time, as the 
Caſe requires ; and then find what Annuity that Sum will buy for the Term pro- 
non the one by the 4th Variety of the ſecond Propoſition of Annuities, and 
the other by the 4th of the Third. X 


2ndure:for-21 Years is worth 200 ]. ready Money, 


Q.of an Ami- Example: What Annuity toe 


bat or 2008 and an Annuity of -50 1. per Aim for 7 Years, reckoning 101. per Cent. per An- 
a phy par num, Intereſt upon Intereſt ? /'! . "L1,0 10 | 


Annum. Anſw. 1. 51,2708, @c.- per: Annum. For ſuchan Annuity for 21 Years, at the 
Anſwer. Rate of 10 onthe 100, will be purchaſed for the Sum of J. 443,4209, @c. that 
.., -is, 200 }. inpreſent Money, and 1. 243,4209, @'c. the Value 'of the Annuity of 
_  $Ol. per Annum for 7 Years. 07 10 | "of 


2, 
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2,69897,00043 . Log. of 500 Principal to raiſe 501. Annuity. 
_ 0,28974,37964. . Log. for the Time 7 Years as before. 
2,40922,12079 , Log. of 256,5790, &c. 


—_— — 


© —— - ——_—_—_ —— 


Ready Money 243,4209, @r. to buy 501. per Ann. for 7 Years. 


2,64681,62089 . Log. of 443,4209, &c. Price as before. 
0,93694,58113 , Log. of 8,6486, &c. Price of 1 1. Annuity. 


1,72987,03967 . Log, of 51,2708, &c. Annuity deſired. 


Prop. 9. To know by the Price or Fine of a Leaſe to endure for a certain ah RSS Fs 
Term, what a greater or leſſer Term of the ſame is worth, not altering the ,, _ 
_— : <p 

. . , Not ale 

When the Fine given is the Price of the leſſer Term, and the Value of the ?eving the Rexe. 
Greater required ; then firſt by the 4th Variety of the third Propoſition of An- If the Fize b: 
nuities, find what Annuity to endure with the firſt Leaſe may be, bought for the - Price of the 
Fine : And then by the 4th Variety of the ſecond Propotition of Annuities, wſſer _ -"i_ 
find what this laſt found Annuity eſteemed with the ſecond Leaſe is worth Gale. - 
in ready Money, and this ready Money is the Value of the Leaſe for the greater 
Term. 

Example. If a Leaſe of an Houſe for 10 Years be worth 100 1. Fine, and % Of 4 Leaf, 
101. a Year Rent: What Fine is a Leaſe of the ſame Houſe worth for 20481 =; 
Years, not altering the Rent, after the Rate of 101. per Cent. per Annum by Com- 7,gs,what Fin 
pound Intereſt ? for 20 Tears. 

Anſw. 1. 138,5504, &c. becauſe at the Rate aforeſaid 1001. will buy an Annni- anger. 
ty of 1.16,2741, &c. for 10 Years; and this Annuity in 20 Years is worth as be- 
fore 1.138,5504, &c. ready Money. 


1,00000,00000 . Log. of 10 Principal toraiſe 11. Annuity. 
©,41392,68520 . Log. for the Time 10 Years. 


0,58607,31480 . Log. of 3,5554, Oc. 


Ready Money 6,1445, &c. to buy 11. Annuity for 16 
— Yeats. 


2,00000,00C00 . Log. of 100 Price given. 
0,78849,14961 . Log.of 6,144, &c. Price of 11, Annuity. 


1,21159,85039 . Log. of 16,2741, &c. Annuity for 10 Years. 


2,21150,85039 . Log. of 162,7415,0c. Principal to raiſe /. 16,2741, 
&c. Annuity. 

0,82785,37040 . Log. for the Time 20 Years: 

1,38365,47999 - Log. of 24,1910, &c. 


| Ready Money 1 38,5504» @c. to buy 1. 16,2741, &c. for 
20 Years. 


CE IEC 


On the contrary, when the Fine given is the Price of the greater Term, and 7th! Fine be the 
the Value of the Leſſer is required : Then firſt find, as above, what Annuity to Prize of the 
endure with the greater Term may be bought for the Fine ; and afterward find piers L 
what this laſt found Annuity is worth in ready Money, according to the leſ- 
ſer Term, and this ready Money is the Value of the Leaſe for that leſſer * 

Term. 

Example. A for a Leaſe of 50 Years paid 3601. and after 11 Years agreed Q.of 360 !.paid 
with his Landlord to ſurrender his Leaſe, conditionally, that he might receive ſo ſor a Leaſt of 50 
much as the Reſidue of the Years in the Leaſe will come to, after the Rate of 5 1. +1, "wn - 
per Cent. per Annum, and reckoning the Rent half-yearly : how much therefore _— be paid 
ſhall the Landlord pay back of the 3601. ? Co book, 

Anſw. 1. 335,5696, @&c. For after finding the Principal Money, that at 5 I. gygyer. 
per Cent. per Annum Simple Intereſt, will raiſe 1 ]. Annuity in half a Year, to be 
. 40,4740, &c. the Fine 3601. working as before, is found to buy an Annuity of 
L. 9.74433, &c. half-yearly, which for 39 Years (that is the Reſidue of 50 after 
expiration of 11 ) is worth in ready Money I. 335,5696, ©c. as aboveſaid, and 


plainly appeareth by the Operations following. 
7% 5 
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0,02118,92991 + Log. of 1,05. R. 2,00000,00000 . Log, of 100. 

0,39282,35307 - Log. of 2,4707, &c. 

1,60717,64693 . Log. of 40,4740, &c. 


= 059,464957 - Halt. 


1,60717,64693 - Log. of 40,4740, &c. Principal to raiſe 11. Annuity 
at Simple Intereſt in half a Year. 


1.,05946,49550 - Log. for the Time 5o Years. 

0,54771,15143 » Log. of 3,5294, OO 

Ready Money 36,9445, @c. to buy 1. Annuity for 50 

| 0 Years,payable half-yearly. 
2,55630,25008., Log. of 360 Price given. | TT | 
1,55755,03222 . Log. of 36,9445, &c. Price of 11. Annuity. 


0,98875,21786 . Log. of 9,7443, ©c. Half-yearly Annuity for 
gr. 50 Years. 


2,69592,86479 - Log. of 394,3925, @c. Principal to raiſe 1.9,7443, 
@c. Half-yearly. 


0,82638,26649 . Log. for the Time 39 Years. 
1,76954,59830 . Log. of 58,8228, &c. 


Ready Money 335,5696, @c. to buy. 9,7443, &c. Half- 
— yearly for 39 Years. 


Prop. 10. To reduce a Rate on the Hundred to a Purchaſe by the Year, or 


Prop. 10. 7o 
furn a Rate on the contrary. : 
the Hwidred,co T9 the Reſolution of theſe ſerve the following Analogies, viz. 


mh 44 by tot For the former ; As the Rate, to an Unit: ſo is an Hundred, to the Number 
Analoeies. of Years deſired. 

For the Rateon For the latter; As the Number of Years propounded, to an Unit : ſo is an 
the Hundred, Flundred, to the Rate deſired. 


As if I would know what Rates on the Hundred Lands bought at 16 or 20 
Years Purchaſe is equivalent to : | 


Thenas 16 . 1 :: 100, 6. 


For the Tears Or on the contrary; How many Years Purchaſe the Lands are bought for, when 
Purchaſe. the Money is reckoned at 6-; /. or 5 1. per Cent. per Annum ? | 


Thenas 6,25 . I :: 100, 16 
x -. 1 :;-100 . 5 oy the Former. 
W hereby it appears that Land bought for 16 Years Purchaſe, is all one with 
6-1. per Cent. per Annum ; and Land bought for 20 Years purchaſe, is alike as if 
the Purchaſe-Money were reckoned at 5 /. on the 100. 
Iſthe Enquiry b& When the Enquiry is, Which is moſt, ſo many Years Purchaſe, or ſuch a Rate, 
wich is moſt. both are to be gotten and compared together. 
Q.Of troool, — Example. September the 29th, 1643, A Merchant paid 1000 I. for certain Lands, 
paid for 50 1, Which was out in Leaſe till September the 29th, 1650; during which Leaſe the 
wy Li Merchant ſhall receive but a Pepper-corn a Year, but afterward he will receive 
Profit Fane of 701, per Annum : whether now doth this Merchant pay more or leſs than 20 
lifs than zo Years Purchaſe ? : | 
Tears purchaſe, ÞAnſm. More than 20 Years Purchaſe, by 71. 2 s. ++: For 20 Years Rent at 
Anſwer, 701. per Annum, is but 14001. and 10001. paid 7 Years before any Rent re- 
ceived, makes the Arrerages, with Intereſt upon Intereſt, after the Rate of 5, 1. 
per Cent. per Annum, (that is all, one with 20 Years Purchaſe) amount to the Sum 
of 1407 1. 25. + by the firſt Propoſition of Intereſt. | SE 


0,02118,92991 . Log. of 1,05. R. "oF 
| 7 » T. 20 

0,14832,50937 . Log, for the Time. | 1400 

3,00000,00000 . Log, of 100g. «. . 


3514832,50937 . Log. of 1407,1004, @c. G. | 
| When 
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When the Enquiry is, Whether more or leſs be taken than a Rate propound- If the Enquiry 
ſl Years Purchaſe, both bei d compare iy #7 which 3s moſt 
ed, or than ſo many Ye ©, eing gotten and compared together, of 8 Rate, 


as laſt above-mentioned, the Difference will appear on which Side it is. Tear's Purchaſe, 


Example. If a Man disburſe 5001. and at 12 Months end receive in part 80 }. Q of 5oo lr 
and at the end of every Half-year afterward 401. till 10 Years in all be expired : cod pftgo 
doth he take more or leſs than 1 in the 100 Intereſt upon Intereſt ? > fe go _ 

Anſw. He takes more than 10 in the 100 by 1. 4,53977, &c. For ſeeing he is 7ter 16 1. inthe 
a Year before he receive any, the Year's Intereſt of 5001. at 101. per Cent. per 100 Iatereſt, 
Anmnum, 1s 501. which added to 5001. makes 5501. out of which 801. taken, Aber. 
(which was then paid in) leaves 4701. the Compound Intereſt whereof, at the 
Rate propounded for the other 9 Years, amounts with the Principal by the firſt 
Propoſition of Intereſt, but to /. 1108,23567, &c. And the Rent of 40 1. every 
Halt-year at the ſame Rate for nine Years, or eighteen Half-years, amounts to 


L. 1112,77544, @c. by the firſt Propoſition of Annuities. 


0,041 39,26852 . Log. of 1,10 R. 0,37253,41668 . Log. for the Time. 
" os 2,91352,44915. Log. of 819,4538, &c. 


0,37253,41668 . Log. for the Tim. T=—= _— 

2:61209,78579 " Log, of 470. 3,28605,86583. Log.of 1932,2292,0c. 
3,04463,20247 . Log. of 1 a 
cg eo c. LS 
When the Enquiry is; which is beſt, ſuch a Sum or ſuch an Annuity, the rea- 4 =O, 


dy Money of the Annuity gotten is to be compared with the Sum propounded. Sun or an 4t- 
Example. A offers B 501. for an Annuity of 101. per Annum for 8 Years : +» © x gpl 


whether were B beſt to accept thereof, accompting the Compound Intereſt at 10. ann.for 87%ars, 


per Cent. per Annum ? HY | | | or gol. bet, 
Anſw. No; becauſe an Annuity of 10 ' i yearly for 8 Years, at the Rate pro- Anſwer. 


pounded, is worth in ready Money I. 53,349, &c. by the firſt Propoſition of An- 
nuities, which is 1. 3,349, @c. more than 501. 


0,04139,26852 . Log. of 1,10. R. 
Se —-: 


111 2,7754,0c. 


0,33114,14816 . Log. for the Time. 
2,00000,00020 . Log. of 100 Principal to raiſe 101, Annuity. 


1,66885,85184 . Log. of 46,6507, @c. 
5323492, ©. 


- In like manner when the Difference between ſo many Years Purchaſe, and the 1f the Diff.reace 
Money paid, or to be paid for the Purchaſe, is ſought; both are gotten, and the 9 #t 7ears 
one ſubſtracted from the other. _ cs 
* Example. Upon May-Day, Anno Regni Elizabethe 30, A ſold to B certain Example Uo fa'- 
Lands, that yielded 33 16 s. 8d. per Annum Rent : At which Sale 4 and 3 filling an Order 
agreed thus, That 4 ſhould pay to B 501. upon the firſt Day of November next 9 #2 Hizh 
following: And that then B ſhould ſurrender the Lands back again to 4 © of Chan- 
(in nature of a Mortgage) for the Paiment of 100 Marks per Annum for ©” 
eight Years, viz. at the end of every Year, ſtill upon the firſt Day of Novem- 
bet, '66 I. 135. 4d. | 
Before the Day appointed for the firſt Paiment Z died, ſo as the Surrender 7he Caſe. 
was not made, nor any of the aboveſaid Paiments paid : Wherefore upon Suit 
in Chancery, it was ordered by the Lord Keeper, that there ſhould be an Ac- 
compt made, and the Queſtions in the Accompt to be, what the Land was 
worth at the Sale, after the Rate of 20 Years Purchaſe; and what the Paiments 
above-mentioned were worth in ready Money at the ſame Time, reckoning the 
Intereſt at 10 per Centum per Annum; And then look how much the Land was 
worth more than the Paiments, ſo much ſhould the Heirs of B pay to 4: how 
much therefore by this Order ought to be paid to 4? | 
Anſw. 1. 289,8833, @c. For ſuch is the Difference between 1. 676,6666, &c. What to be paid 
the Worth of the Land at 20 Years Purchaſe, and 1. 386,7833, &c. the Sum of cxming to the 


the ready Money of the Annuity added to the 50 1. and taking from the Total ©" 
one 
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one half Years Intereſt, becauſe by the Agreement the 501. was not to be paid, 
nor the Annuity to begin till one half Year after the Bargain was made. 
I. " © OT 


33.: 16 : o8 Yearly Rent of the Land. 
20 Þ Yeurs. | 


676 : 13 : 04 . Sumof 20 Years Purchaſe. 


0,041 39,26852 . Log. of 1,10. R. 


g=. 
0,33114,14816 
0,02069,6 34.26 | 
or : Ts Marks | 
2,82390,87366 . Log.of 666,6666,&c. Principal to raiſe 100 Annu. 
0,33114,14816 . Log. forthe Time 8 Years. 
2,49276,72550 . Log. of 311,0049, @c. 
= Tt Marks 


Ready Money 35 5.66 I 7, &c. to buy an Annuity o 
for 8 Years. 
5O added. 


a — 


2,603816,40598 . Log. of 405,661 7, Oe. 
0,02069,63426 . Log, for the Time > Year. 


2,538746,77172 . Log. of 386,7833, Oc. 
676,6666, @c.—386,7833, @c. =289,8833, &c. 


Proof of The Varieties of Qyeſtions are even numberleſs ; but what hath been ſaid in 
Anarociſm. this Chapter, is ſufficient for a through underſtanding of all Anatociſm: And 
ſince both the way of Work by Decimals, and alſo by Logarithms hath been ſeen, 
and ſeveral of the Operations and Propoſitions converſe one to another ; the 


Truth of the Concluſions is ſufficiently proved thereby, and to give farther Ex- 
ample here, will be altogether ſuperfluous. 


f 100 


Partis tertie Libri quarts 
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The Fourth Parr of the Fourth Boo x. 


tt 


CHAP: 1. 
Of EQUATIONS. 


Othing remains now to finiſh the whole Work, but to overlook Equa- Equations coſe 
tions, which in the Chapter of Ratio's before are called Compound Pro- the Work. 
portions, to diſtinguiſh them from others ; and ſometimes Proportions of 799 are Com- 
Equality, becauſe the Number or Numbers, Magnitude or Magnicudes, 12% Proprt- 
between which Compariſon is made, are equal one to the other in Value; though ons of Rk, 
of different Denominations. | . | 
The whole Computation of Equations, conſiſteth in the Invention, ReduQiion yy 445 
and Reſolution of an Equation z and is called (though by ſome, with reference compuratiok 
only to the latter) the Art of Equation, Rule of Equation, Rule of Coſs, Rule of conſiſts. 
Quantity, Almucabula, ( ſignifying an hidden or ſecret Tradition) Algeber, or 7% fuel 
Alpeber's Rule, another Arabick word taken by ſome for the Name of the Inven- © 
tor, from the Article Al and Geber a Man ; and by ſome that it was Geber the old 
Arabian : But others will have it only for a Name of ſingular Excellence, 9ua/5 
Ars magiſtralis, it. being of ſuch Perfection, that it performs not only what may z,pmc} 
be done by other Rules of Proportion, Alligation, Falſe Poſition, and the Rules of hereof. 
Archindus, and ſix Quantities of Cataym, (as Digges in his Stratioticos tells us) but 
with much Facility, Evidence and Demonſtration. 
From this Algeber came the Name Alzebra, now moſt common thereto : Never- Algebra from 
theleſs neither the one nor the other of them is the right Word, but Alpiebar, as whence. 
Dr. Dee in his Math. Preface, &'c. proves from Avicen, tranſlated by Andrew Al- pw 6 by 
pagus, (one very skilful in the Arabick Tongue) who calls The Science of work- wrote. 
ing Algiebar and Almachabel, The Science of finding an unknown Number, b 
adding of a Number, Divi/zon and Equation - Nor could Geber ( however ckille] or 2 the 
therein, and other profound Knowledg) be the Inventor, ſince as that Learned renter. 
DoRor ſaith, Diophantus, a Greek Philoſopher and Mathemartician, before the 
Time of Gebey, wrote 13 Books thereof. 
The Numbers or Quantities compared one to another, are ſet one on the one Parallels of 
Side, and the other on the other, of a pair of Parallels or Gemowe Lines, called what uſe. 
the Sign of Equation, and ſometime Metonymicaily called Equation it ſelf, there zpw called. 
being no two things more alike or equal, than ſuch two right Lines equal- ya to be wn- 
ly extended, whereby is ſaved the oft repetition of the words equal to : As if I deflood thereby. 
ogy ſay, 15. 1s equal to 12d. or 3 Crowns are equal to 15s, they are ſet 
Taus : 


( d. FA s. Example, 
I 12 3 IS | 

So ſhall one Shilling be underſtood to be equal in Value to twelve Pence; and 3 
Crowns equivalent to 15 Shillings, though their Denominations differ, and neither 
I nor 12, nor yet 3 and 15 are alike. 

Equations, in the Chapter of Ratio's before-mentioned; were there divided into 7ye Sorts of 
two principal Sorts, viz. Pure and Mixt, as one Number or Magnitude compa- Equartio: s. 
red to another, or many others to one or to many, and both Sorts there obſer- 
ved principally to converſe with Contra Numbers : Not but that ſometime Ab- 
ſtrat Numbers are uſed, as well as and with thoſe that are Contract ; but if the 
Denominations in Contrad&, or the Abſtrat Numbers themſelves on both Sides of 4bſira& Num- 
the Equation, be alike, the Equation is either Nugatory or Impotlible. For when #5 {td how. 
the Equation ſhall be identical in Numbers and Denominations,ir is nugatory or tri- ——-— Sd] 
fling; as to ſay, 35 =3 3, isall one as to ſay, 3 Squares is as much as 3 Squares. ,,;, WOE 
And when the Denominations are identical, and the Numbers annexed difterent, 
the Equation is impoſlible, for to ſay 2 5 = 3 5, 1s as much as to ſay 2= 3, 

+ which 
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which is impoſſible. So as if one Number or Magmtude be valued with another, 
their Denominations mult be different ; but one greater Abſtract Number may be 
compared to divers leſſer Numbers, and one Contract Number of higher Power 
or Demonination with divers lower, | 
one ſort-of E» Ottentimes by Redud#ion, (as afterwards in the Chapter thereof may be ſeen ) 
quar'0n 724% Fayations of the latter Sort are reduced from one Ft orm to another : tor ſome of 
cea 10 a0 the Numbers.0n the one Side may be abated, or elſe carried over to ine other Side 
 _.., of the Equation; ſo as one Number may be left alone at one Side, which is there-. 
vg 912e, fore called, the Solitary Side of the Equation. 
Although Equations are molt frequent with Contract Numbers, yet the Fquali- 
Equality of a ty conlidered between abſtrat Numbers, (as le:cr Numners may be Parts of the 
Nunber toits Greater) hath not been without ſome + ffect, and amonz others 1n giving Light 
$1 they to the Way of parting equally an even Magnitude by 2 od Paits thereof; And 
s« ney * hencethis Problem gained Solution, viz. = 
To part one Voſs 10 part a Veſſel full of Wine, or other Liquor, into two equal Parts, by 
{4 of Liquor ty other Veſſels, each of them unequal Parts of the greater Veliel, and both tcge- 
wnequal Veſſels. ther equal thereto. 
Nevertheleſs all Parts of a Number which together are equal thereto, are not 
taken to make ſuch a Diviſion, leſt the Equation ſhould be nugatory : But thoſe 
What Parts to Moſt apt for the Equation, and which have a ſeeming Pithculty, as one an Unit 
& tay, below, and the other an Unit above the Halt : For ſuppoſe a Veſiel full of Wine 
contain $ Pints or Gallons, &c. propounded to be equally divided by two other 
Veſſels unequal, containing together as much as the other, theſe two Veſſels muſt 
be one 5, and the other 3 Pints or Gallons, ©'c. which are one above 4, the Half 
of 8, and theother 3, one below 4 : For if the Parts were 1 and 7, or 2 and 6, 
there were no difficulty therein. if 
Let then the 3 Veſlels be repreſented by A, B, C; of which C being full, and 
the other 2 empty, pour out of C into 3 till it be full, ſo will there be lett 3 Pints 
inC; then fill .4 out of B, ſo will there be in A 3 Pints, in B 2, andinC 3: 
Then emptying AintoC, it will have 6 Pints, and B 2, but 4 none, Further- 
more, emptying the 2 Pints of Z into A, and filling B out of C, there will be in 
A2 Pints, in B5, andin C but 1 : But now it is evident, that if from Z you fill 
A, yet will B retain 4 Pints; and if 4 be emptied into C, there will be 4 Pints 


alſo. 


Example. 


A B 


Equari-ns However the chief exerciſe of Equations be among Contra&t Numbers, and 
chiefly ave uſed in of thern eſpecially the 3 latter, viz. Cofſicks, Surds, and Species; yet I ſee little 
a Yrs _ Teaſon to crowd all the Simple Elements thereof into the accompt of Equations, 
be confounded And leſs to ſubject all Figural Numbers, and their Operations, under the Title 
therewith, - Of Algebra, as ſome have done, hut confuſedly. 

Nor becauſe Equations frequently deal with Coſſicks, ( whence the Rule for 
reſolving an Equation came to-be called the Rule of Coſs) will it be reaſonable to 
ſubjugate the whole Proceſs of Equations with C officks, as is done by others ; ſince 
Equations are as familiar to Species as to them. 

How ſome ſort The late uſe of Species hath occaſioned ſome to make three Sorts of Equa- 
Equations. #1675, 
The firſt Pure or Abſolute, wherein is no Power on either Side of the Equa- 


I. Pure. : 
| "£100. 
2. Powerful. 2. A powerful Equation, wherein is ſome Figural Number or other. 
3. Aﬀetied. 3. A mixt or affected Equation, made up of both, and of many Numbers: But 


Rechoned here ſeeing all Equations by Coflical ReduQtion may be brought ro two Numbers or 
ber Fs more, thoſe brought thereby to. 2 only, are here reckoned for pure Equations, 
+a povgh the one thereof be a Power, and all others are to be counted for mixt 


As 
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As well pure Equations as thoſe mixt, ( now commonly known by the Name of B#h ſms. how 
Fed. d {c Adfed d 1 | - . Conftieed 
Afﬀeted, and ſometime Aafcted)) when made up with Powers, whether Collical 72 
or others, come under farther obſervation. 
1. When the Quantities are orderly different one from the other, withoat TT. 


omiſſion of any Quantity between them. nom OrItLcA. 
Examples. Pure. y/ Aﬀe@ed. y Examples, 
132 = 3N. 3 1 5. = 2+ + 3N 3 
13 = 441 1 @ = 63 — 5& 5 
$4 =143T 4 30 = 235 + 104 —4N 2 


In all theſe Examples, one Denomination immediately ſucceeds the other ; for 
between hand 3. Z and 2. + and N. no Quantity intervenes. 


2, When the Quantities are orderly different one from the other, but between 2-Quentiries gr- 
devly att, 


them are 1, 2, 3, or more Quantities omitted. 
| {re omitted, 
Examples. Pure, y Aﬀeded. ED L Ecamples 
r4f= 4£.2 1 3$3= 12243 GS © | 

= = 3» 1 5Þ = 103 3 — 3 53 3 

I 3d = 32 QF, 2 1 ÞÞ = 73 @ + 9 q—8N 2 


In the firſt Pure, between th& Quantities 55 and 5, is one Quantity, viz. © 
omitted. In the next, between ſs and 2, three Quantities are omitred, 91s. 
33@.and 3. Andin the other Inſtance are omitted four Quantities, ſs. 53. 
Þ. and 5. between 5 qand z. y 

In the firſt Aﬀected is omitted only one Quantity, that is ©, between 55 and 
3, and 2 between 5 and N. In the next alſo one Quantity only is omitted, viz. 
ſs between 5@and 35, and © between 55 and 5. But in the laſt Inſtance two 
Quantities are omitted, that is 35 5 and BG, between pp and 5, and f5 and 


35 between 5@ and ©, and 5 and 2 between © and N. 
3. When the Quantities omitted in an Afﬀeced Equation, are between the Sides 3. Qeanities in 


or Parts of the Equation, but on either Side none, En rverd 
ne FaTS OM 
Examples. . ted, : 
135q==30x +4N V 2 Examples. ' 
255 F3@ ==824—3N + 


Here between 5@ on the ſolitary Side, and 2 on the other Side in the firſt 
Example, are four Quantities omitted, hut between 2 and N none. Andin the 
ſecond Inſtance, between @ and 2 is but one Quantity omitted, and none'on 
either Side between 53 and @, or between 2 and N. 2 


4. When the Quantities omitted in an Aﬀetted Equation are on either Side, but 4. Quaritics in 
| an Aﬀetted be- 


none between the Sides or Parts. : 
freer the Parts 
Examples. | os”, of, no=e,but on tithe? 
1.5DÞ == 1-8: 34M A | fine omitted, 
4. ÞÞ — 3 Big ==5 40 3 þ+ Ic24 N v2 Examples. 


Between 3 © and ſs jn the firſt Example, no Qnantity 1s wanting, but 33 .9. 
3.and>. are omitted between {s and N. and in the other Example B.s at 
one Side the 7th Quantity, and Z © the 6th Quantity art the other Side, ſheiv none 
omitted ; but between + and Bſs one Quantity is. omitted, and between 5 4 and 
N five Quantities are-wanting. | = | 
5- When the Quantities omitted are diſorderly between, and on both Sides of .. 0,,1i:j#5 «: 


the Equation. | OO mired difor- 
wo | deriy. 


Examples. 


1 &þ + $3 === 208 — 44 — fr yl 2 
3 5d — 1cog ==1653 + 618N — 19, v 3 


The firſt Example wants & Quantities between @@ and 3 of the one Side, and 
3 Quantities between ſs and 2 of the other Side, And 3 Þ is dititanc from > in the 
latter Example 4 Quantities on the one Side, and © from N 2 Quantities on the 


other Side. ; | : 
The Truth of theſe, and other Equations, may be tried, having the Root as Proof of Equs- 


Coſſicks before noted; by taking Abſtract Numbers. For in the Jaſt Example, tons. 
ſeeing the Root is 3, the Z© thereof ſhall be 729, the 33 81, and the Cube 27 : 


So ſhall 3 $@ be 2187; from which 100 2, that is 300 taken, there ſhall r_ 
9] 


AY 
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for the left Side of the Equation 1887. And ſo 1655 is 1296, to which 618 ad- 
ded, makes 1914 3 from whence 27 the Sum of 1 @ abated, leaves 1887 for the 
right Side of the Equation equal to the other. 


2187 — 300= 1296 + 618 — 27 = 1887. 


_— 


CHAP. Il. Invention of Equations. 


Invention of V HEN a Queſtion is propounded to be reſolved by an Equation, the Equa- 
fri to beds 7 tion 1s firſt to be found, and ſuch an one too as 1s apt and pertinent to the 
Firſt Equation Queſtion. This Equation found, ( becauſe many times altered by ReduFion, as in 


what, aud why the next Chapter) is ſometime called the Firſ# Equation in reſolving the Queſtion; 


| Jo called, and the finding thereof, here called Invention, is by ſome called Compo/3tion. 


+ We; ©. He that wouldarriveat the end of Equations, will find it convenient, for the 


What the Steps Irvention of an Equation, to proceed gradually by theſe two following Steps. 
chereto. 1. Lethim be well ſtored with Analytical Proviſion, to uſe as occaſion ſerves : 
1. Tobe ſtored For as in examining a Propoſition of 4 Proportionals, it is neceſſary to know, 
with Analytical That the ReQtangle of the Means is equal to that of the Extreams : So in a Work 
Provifion, of Equations, it 1s as well beneficial as neceſſary, to know both how to deduce and 
draw an Equation out of a Propoſition, and out of the firſt and moſt eaſy Equa- 
tions, (which are nothing but the ſimple Aﬀections or Expoſitions of the Terms) 
to draw forth, by meet and proper Conſequences, other Equations equal to the 
Firſt, but in other Terms. 
Exenzie lytwos For ſuppoſe of two Numbers given, A be the Greater, E the Leſſer, Z the 
Numbers given, SUM, X the Difference, &c. as before ſhewed in Speczes, it will follow by Ough- 
what may be tred, Chap. 11. of his Clavis - 


fond _ 1. That by the Species for any two Numbers given, ( whereof one the Greater, ' 


: what fraud. | and the other the Leſſer ) may be found the 1 3 following Concluſions. 


Data. Queſita. Reſolution. 
Greater A. | Sum. Z=A4E. 
Difference. X=—A-E, 
ReQaangle. P—Z, or AE. 
Sum of the Squares. Z,—=Aq+Eq. 
Difference of the Squares. X.—Aq-Eq. 
Sum of the Sum and Difference. Z+X==2A. 
_ Difference of the Sum and Difference. Z-X=2E. + 
| ReQangle of the Sum and Difference. ZX-—=Aq-Eq, or X. 
Square of the Sum. Zq=Ag+2X+Eq,or Z.#2X 
Square of the Difference. Xq=Aq-2&»Eq,orZ.-2X 
Sum of the Squares of the Sum and Difference. Zq+Xq=2Aq+2Eq, or 27. 
Difference of the Squares of the Sum & Difference. Zq-Xq=4.X. 
Leſſer E. {Square of the ReQangle. Pq=A£q, or AqEq. 


2. ByZand A _ 2 That by the Species for the Sum of any two Numbers, (whereof one the 

»E,what ond. Greater, and the other the Leſſer) and one of thoſe Nu mbers, may be found the 

ig other, the Difference, the ReQtangle, the Sum of the Squares, and the Difference 
of the Squares. 


Data. ueſta. Reſolution. 
Greater A (Leſſer. Queſ E = Z—A. 
Difference. X = 2A—Z. 
ReQangle. P = ZA—Aq. 
| Sum of the Squares. Z, = Zq—2ZA2 Ag. 
) Difference of the Squares. X% = 2ZA—Zgq. 
Sum Z | 
\ Greater. A = Z—E. 
Difference. X = Z—2E. 
ReQangle. P = ZE—Eq. 
Sum of the Squares. Z, = Zq—2ZE-2Eq. 


Leſſer E \Difference of the Squares. X. —= Zq—2ZE. 


3. That 
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3. That by the Species for the Difference of any 2 Numbers, (whereof one the 3- 5X & A 


Greater and the other the Leſſer) and one of thoſe Numbers, may be found the o- 7 
ther, the Sum, the ReQaangle, the Sum of the Squares, and the Difference of the” * 


Squares. 


Data. uUd/ita. 
Greater A (Leſſer. Que/ 
SUM, 

Rectangle. 
Sum of the Squares. 
) Difference of the Squares. 
Difference X+ 
j Greater. 
Sum. 
Rectangle. 
| Sum of the Squares. 
Leſſer E I1Difference of the Squares. 


4. That by the Species for the Rectangle of an 
Greater and the other the Leſſer) and one of tho 
other, the Sum, the Difference, the Sum of the Squares, and the Difference of {#4 


the Squares. 
Data. Queſa. 
Great . 
cater A (Leſſer. 
Sum, 
Difference. 


t 


| 
Sum of the Squares. 


} Difference of the Squares. 
RectangleP. 


Greater. 
Sum. 
| Difference. 
Sum of the Squares. 


Leſſer EF. {Difference of the Squares. 


Reſolution. 
= A—RX. 
Z=2A—KX. 
P = Aq—XA. 


Z, = 2Aq—2XA-þ-X9q. 
X, = 2XA—Xq. "x 


A—=E+X. 
Z = 2E--X. 
P = Eq XE. 


£, = 2Eq--2XE+Xq. 


X, = 2XEXq. 


Reſolution. 


Eq 


617 


has 


y 2 Numbers (whereof one the 4. 8 Þ & & 
ſe Numbers, may be found the s E, wher 


. That by the Species for the Ratio of any 2 Numbers (whereof one the ;. 2zzRS& 4 


Gone, and the other the Leſſer) and one of thoſe Numbers, may be found the # E, bas 
other, the Sum, the Difference, the ReQangle, the Sum of the 


Difference of the Squares. 


75 


Squares, and the #4. 
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| Data. Queſita. Reſolution. 


SA 
Greater A (Leſler. E — — 
RA—SSA 
Sum. £ = RE k 
R 
| Difference. XL = WH 
ReQtangle. P — " 
Sum of the Squares. _———_ AGED 
q | 
) Difference of the Squares. », — Rqaqg—Sqaq 
Ratio R. S | | _ Rq 
? Greater. g = > 
| E 
| Sum, z = ID. 
Difference. VF = = 
| ReQangle. Re _ 
Sum of the Squares. Z, = 27 
q 
Leſſer E \Difference of the Squares. X, — | 
q 


Muy more my And not only theſe, but from theſe a Multitude of other Propoſitions may be 
” deduced deduced by Conſequence, and yet the different Terms of Expreſſion alter no- 
_— thing of the equal Value of fuch Concluſions ; as ſuppoling according to the firſ 


Value not altered my | 
by differen 5g of theſe Propoſitions A be 3, andE 2. then, 


preſſons. | Z4-X =2A EZ 4X = A 
5+F1=6;/ \ 23+ =3 


| Z— X =2E 10 3X 2=E 
Examples. Becauſe 1s pep uns ſhall { Shs a. 
axa=in\ /aa—ine=a\ 
25— I==24 }- 7 —+ =6 
Z=A+E=2A—K=aBþX= EEE _EFED &c, 


6 
— 3-|- 23=6 — mou III &c. 
And + a ” 


E 


ODE EZ gARIETS $22 gas gn Eads LIE &c. 
Authors where Deductions of this ſort being endleſs, to endeavour their recital here were an 
Store of ſuch Herculean Task : He that deſires to ſee more, let him read Bachetus before Diophan- 
Proviſion K. tus ; Billy before his Continual Proportionals, Mr. Thomas Harriot his Artis Analy- 
tice Praxis, Mr. Jonas Moore in the gth and 10th Chapters of his Second Book, 
Mr. Richard Balam the 16th Chapter of his Algebra; and above all that profound 
Analyſt Mr. William Oughtred in the 18th Chapter of his Clavis Mathematice li- 
mata, whom none hath outdone. 
2. Step tofnd 2. Being well provided of ſuch Store as aforeſaid, and grounded in the common 
o_ py Principles of Arithmetick and Geometry, (becauſe ſometime the Uſe of ſome known 
Cailicks: >. Problem will much expedite and eaſe the Work) the next Step of the Artiſt is 
je ſevcies A ior © ſuppoſe the Number or Magnitude ſought in any Queſtion to be 12 working 
that ſought. 19 Cofſicks, or in Species A, and the given Magnitndes Conſonants. But if A be 
When a to be any of the Dara, let the Capital Letter be changed for a, or ſome other not given, 
taken, for diſtintion ſake. 


XA—E=2A—Z=7—a— IE &c. 


And 
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And with this Suppoſition, proceed to examine the Qneſtion according to: the Hw to proce: 
Tenor thereof (as though this were given, and you were proving the Truth of 7 tb! $u779- 
it) till you bring it to an Equation. ſtion, 

Example. Two Men ina Controverſy are upon a Wager, one offers to lay 20 }; Q Of a Wager, 
the other to lay as much Money as will make the Sum of both when added to- 9 1 of res 
gether as much as the Produ&, if one Number be multiplied by the other : how © —_ 
much then did he ofter to lay on the Wager againſt the other 20 1? | 

Here ſuppoling he offered to lay 1 ; this according to the Queſtion muſt be &#6/ution. 
added to 20, and multiplied by 20; when added, the Total is 1 +20, when 
multiplied, the Product is 202; and ſo I have gotten an Equation that is 
12 -20=202. And this being the firſt Zquation, and capable of Redu@ion, as 
in the next Chapter, by taking 1 at the one ſide from 202 at the other ; ſo will 
there be left 20=192 another Equation, and be reſolved by Conſequence, if 192 
be 20, that 1 ſhail be 1-1. ee | SE 
* Sometime for eaſe in working the Queſtion, A may be joined with fome Num- /#%* ** 5: dore 
ber, and ſometime the Numbers or Magnitudes ſought are more than one ; and then on ox. 

: ay 2 
oftentimes one being found, the other is known by Conſequence. Bur if it be 
neceſſary to ſuppoſe more than once, let the Suppolitions be different Letters if 1 mo than ore 
the Work be in Species ; and as many Letters as are uſed for Roots, ſo many ſe- 592092 
veral Equations to find out the Value of thoſe Letters in Relation to A the firſt 
Suppoſition, which is to be kept diſtin from others. And ſometime A being 
ſuppoſed, thoſe other ſought Numbers or Magnitudes ſhall by Conſequence be 
drawn from A before the firſt Equation be found : but till Redu&@ion be learned, 
one Example more may ſuffice here. . 

Example. A Vintner ſold 3o Bottles of Wine for 210 Pence, whereof ſome 9. 9f the Xur: 
were White, others Claret; but he ſold one Bottle of White for 5 d. and a b#r of Bottles of 
Bottle of Claret for 8 4 : how many Bottles of each ſort were there ? Wine. 

Here the Numbers given being thus noted, wiz. 3oB, 5C, 8D, 210 F, asin Reſolution in 
divers other Qpeſtions where 2 Things are fought, the Suppoſition may be for Species. 
either. And if A be ſuppoſed for the White, the Value of A when found, ſhall BY ſappoſing fot 
be the Number of thoſe Bottles : But if A be ſuppoſed for the Claret, the Num- the Witte: 
ber of thoſe Bottles ſhall be denoted thereby ; wherefore ſuppoſing A to be the 
Number of the Bottles of White-wine, then by conſequence becauſe there were 
30 Bottles in all, the Number of the Bottels of Claret muſt be B-A ; then each 
part multiplied by their Rates 'refpectively,. it will follow the White to be CA, 


and the Claret to be DB-DA, and both together to be equal:to F. So will the 


firſt Equation be found, and ſtand thus, CA+DB+DA=F, which by Redu@ion 
as in the next Chapter may be brought to A= = - So if from DB 240 be 


taken F 210, and. the reſidue 30 divided by 3, that is, D=-C, the Value of A is 


found to be 10 for the Number of Bottles of White-winez and then by conſe- 


quence there mult be 20 Bottles of Claret, becauſe the whole were 30; and 10 

at 5 d. a Bottle, and 20 at 8 d. a Bottle make together 210 d. SER ED I: 
In like manner, If A had been ſuppoſed for the Claret, then ſhould the White By ſ«ppoſing jo 

be B-A, which ſeverally multiplied by their Roots; makes the Produ& of the ## Car. 

Claret to be DA, and the Product of the White to be CB—-CA, and both together 


_ the firſt Equetion DA+CB+CA=F : And by the Redution of the next Chap- 


ter brought to A= I $1 So from F 210, ſhall 150 the Produ& of C into B be 
taken, and the Remainder 60 divided by 3, that is, D—=C, or 8—5, and the 
Quotient 20 ſhall be the Bottles of Claret. 

And thoſe leſs accuſtomed to Spectes, may work with Cofficks thus : If 1 2 
ſuppoſed for the Number ſorght, either of White or Claret, then the other by 
Conſequence ſtatl be 36-1 2 5 and accordingly each multiphed by the Prices re- 
ſpectively ſhall produce, if 1 be ſuppoſed for the White, 52 +240—8z ; but 
if 13 be ſuppoſed for the Claret, 82 +150—=52 3 and either of them muſt be 
equat to 210: And when reduced, as taught in the next Chapter, the one will be 
34=230, Or 14:=r0 of the White ; and the other will be 34=60, or 1 4=20 
of the Claret, as before. 1 . | © Suppeſtion i 
| From hence it appears, that this Suppoſition 1 or A, is always the true Num- ,1,:. ;,, 44 
ber or Magnitude ſought, and no ſuch falſe Poſition, as before in the Rule of Falſ- Number ſought: 


bood was taken : But it is obſerved, that as to thoſe that know not the Cauſe, it 
Was 


be Reſolution i 
Coſſicks. 
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#4 Fat, was ſomewhat ſtrange there, out of Falſe Poſitions to procure True Concluſions, 


(ſeeing commonly Erroneous Premiſſes have ſuch Concluſions) ; ſo here it ſeems 
much more ſtrange and admirable, that a right Number ſhall be taken at firſt 
touch beforeany abſolute Knowledgan be had what it is: And on this Accompt 
Record ſays, it may be called the Rule of Dark or Strange Poſition. 

Proof of the In- The Different work by Coſlicks and Species, ſeeing both concur in the Conclu- 


vention of E- ſion, may ſerve for a Proof of the Truth of both Operations. 
,- Quations. | 


Rule of d.yb or 
/trange Poſition, 


- Dr re OC 


FEE - 
—i_—__— - — — ——_—_ 


CHAP. Ill. Redg&ion of Equations. 


ReduRion of FJ HE firſt Equation found as ſuggeſted, either by the Senſe of the Queſtion, or 
Equations. | by ſome known Theorem pertinent thereto, according to the former Chap- 
\ ter; thenext Work is to reduce or order this Equation, ſo that it may be fit for 

Reſolution. | 

How called ty galam calls this Redu&ion, Equative Inference, Chap. 13. But ſeeing, accord- 

Balam, ing to the Nature of all Redudion, the Terms of the Equation are only altered 
thereby, but the ſame Equality always kept, it may very properly be called Re- 
dudion, 

The forts of Re- Equatiens are reduced ſeveral ways. 

duQtion. Firſt, By ſome of the Simple Elements of Numbers, as Addition, Subſtra@ion, 

1.3y the Simple Xfultiplication and Diviſion : For according to the common Axiom, equal things 

- +61 ach added to or taken from, or multiplying or dividing equal things, ſhall make the 

me Totals, Remains, Produts or Quotients, accordingly equal. 
Addition to Addition is uſed on both ſides of an Equation, to clear the Species or Quantities 


tale off Frafti- of Fractions, or increaſe the Data with New Quantities. 
ons, or increaſe 


the Data. Examples. 53 fd 2:5N=62z + 1075 N V2. 
Ezampl.s. 5Aq|-25B =6A+10<B 
In both, if + be added on either fide, they ſtand thus: 
55 + 3N =6z + 11N. ' 5Aq+ 3B=6A +11B. 


So becauſe A4-E —=Z, if B be added, it ſhall. be that A+E+B=2Z-4B. 


| Subflradion to Subſtradion is uſed as well to clear the Equation of double Denominations, as of 
take away Fra Fractions : And ſo not only + may be taken from either Side of the former Exam- 


fions, and dow» ple, and the Equations ſtand thus : 
ble Denominati- — fn ia | 


ons. | 55 +2N=62 + 10N. 5 Aq-2B=6A-10B. 
Exampl: 5. But becauſe the 2+ and 10%, on both Sides of the Equation are of one Denomi- 


nation, viz. Abſolute Numbers, the leſſer of them (ſeeing their Signs are alike, 
that is, both 4-) muſt be taken from the greater ; and ſo 2+ taken from 10%, leave 
the Equations thus : | 


| 53 =62 + 8N. 5 Ag = 6A + 8B. 
If doubledat If any Denominations on the one Side of the Equation be doubled, they muſt be 
one Side. added or ſubſtracted to leſſen the Terms. 


Example. Example. 155 =20+15 +2z d-4N 5 33 v2. 


Becauſe 5 is found with - and — on one Side of the Equation, | 15 ſhall be ta- 
ken from — 33, and the Remain — 25, ſet down in the Equatzon thus : 


1335 =20+2z +4N—25- 


7o leſſon the Subſtra@ion is alſo uſed to leſſen the Value of the firſt given Species by new 
Value. Ones. And ſfoif A +E = Z andBbe taken away, then ſhall A+E—B=Z—B. 


FOR Multiplication is uſed to turn FraQtions, or Heterogeneal Numbers, into Integers 
Mulriplicarion | "wa" . : : 
to rue Fraffions Or Homogeneal z this is ſometime called Converſion 3 and by Vieta, Iſomeria, and 
i»to Integers &c js thus done : Multiply croſs-wiſe after the manner of Fractions all the other 
This called Con- Sneties or Magnitudes, into the Denominator of each other's: Fraction except his 
verſion a4lic- Gyn, and theſe Produdts ſhall make the New Equation., And ſeeing the Work is 
2 wa as RedudGion of common Fractions, as occaſion ſerves, the greateſt Common Divi- 

ſor may be uſed, 


if 
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If one Side b2 an Integer, and the other a FraQtion ; then multiply the Integer 
by the Deaominator of the Fraction, and ſet this Product againſt the Numerator 
of the Fra:tioa for the new Equation. 


Examples. 3Þ+33J _ ” Examples, 
mans 6N. A+ B= = ho 
Theſe converted by Multiplication, ſhall be thus : 
3Þ + 33 =18z. AC + BC==1) 
__ Aq+Bq | oe pus 
Thus A—=C= _—_—_— BC converted,is DA—-DC=AqBq+DB+Dc. 


Sowhere the Fractions are on both Sides of the Equation. | 
Examples. 14 +2N _ 15—223-+-3N B 5A 
SEO —_— — —— A —  — B — e 7 

FT 3 33+6N ” DC "” 

Converted by Multiplication, ſhew themſelves thus : 

36-4-99—6535=30+63+62 +12N. DCGA+BG=BGDC--5DCA. 


Diviſion 1s uſed, either to depreſs an Equation in Numbers or Quantities, or Diviſion t »:- 
both, and ſo reduce them to their leaſt Terms ; and therefore is this often called 4uce then to 
Depreſſion, and is the Hypobibaſmus of Yieta - Or elſe when the Magnitude ſought, #5*ir !:aft Terms, 
or his higheſt Power in the Equation is joined with ſome other Species, then muſt be 
the reſt of the Species be divided by that Species ſo adjoined, and the higher —_ 
Power cleared thereof : And this latter Sort is Yieta his Paraboliſmus. [11D x 

Examples of the firſt ſort are performed, inall reſpedts, like Redudion of Com- 474 Paraboliſ- 

mus, 


pound Coſlical FraQtions and Species. 
As 316=635 63 + 122 — 6p V2. Examples of 
| Depreſſed in Numbers. Depreſſed in Quantities. Hypobibaf- 
i6=2353+25+4z,—20. 155 =20Þ +224 +4N— 25. _ 
'And thus the Coſlical Examples laſt above-mentioned, after Converſion, may 
be alſo depreſſed ; that is, 
3Þ +33 =1832, to 15 +14=6N. yz. 
'And the other in Numbers only to 
ifs +30 —253 =10+23 +22 + 4N. 
Examples in Species. 3Ac+ 3Aq=18A. 
Depreſſed in Numbers. Depreſſed in Quantities, 
Ac + Aq=6A. Aq+A=6. 
'And depreſſed in the Quantities only as, 
Ac BAq=Da to Aq+BA=D. : . 


Examples of the latter ſort, or Paraboliſm, Examples of 


; Paraboliſnius. 
AqB=D+C, divided by Bis, Aq =D© 


And ſo AqB—DA —R, divided by Bis, Aq — -: xA= = . 


And DAq 4-DqA=Zc, divided byD is, Aq DA == 


Secondly, Equations are reduced by Tranſpoſition or Tranſlation, that is, re- 2. Reduffion by 
moving ſome Species or Quantities from one Side of the Equation to the other ; in Tra"ſpoſition or 
which Removal the Signs ſhall be changed, for -+ at one Side of the Equation ſhall 7/«"ſtion. 
be — at the other. This ſort of Redudion is uſed, when the ſame Denominations 
or Quantities are on both Sides of the Equation, to leſſen the Terms, and when 


one Side is to be left ſolitary. 
Thus in the firſt Example of the former Chapter, where the firſt Equation p,,yp; to te 


found was 1 + + 20= 203, ſeeing 2 on both Sides the Equation with ++, the ſex the Terms. 

leſſer is abated out of the greater; ſo 12 taken from 202, the Remain 192, an- 

ſwered at one Side to the 20N at the other Side. 
v2 But 


622 | Rejolution of Equations. Lib.IV.Par.JV. 


 _ But if it had been 22N — 1% =203, then the Signs being contrary, — I at 
one Side ſhall be added to -+ 203 at the other Side ; and the Fquation would have 
: - been by this Tranſpolition, adding 1 2 to each Side, 22N = 212. 
xp 70 So to. leave one. Side ſolitary in Tranſpolition of the next £quation there, the 
war oor 6dr eG eaL are accordingly changed, for 4-C is made —C, and —D is made -1-D: and 
ſolitary, O *h @ . "7 3 
: becauſe - DB was tranſpoſed with the ſame Sign he had before, the Sign of F 
remaining on that Side he was before, is changed from 4 to— . 
DB—F 


D—C 


in like manner all other Tranſpoſitions are performed. 
As 16 + 39—255 =1+23 +2z +4N tranſpoſed, ſhall be 
16 =255 +5 +224 +4N —20. | 
| And DA=-DC=Aq4Bq-+DB--DC ſhall be DA=AqBqDB--2DC. 
' tf one Side eb Sometime in Tranſpoſition, one fide of the Equation is left empty, and then 
left empty, what the Quantities with + ſhall be equal with them that are — ; wherefore the De- 


eo be ales. fect iscalily ſupplied, for it never happeneth but when the Quantities are joined 
with contrary Signs: 


Example. Example. 4.5 =55+10N—72; here tranſpoſing becauſe 5 is on both ſides, 
and taking 45 from 53, the Equation will be left thus, o=15 +10N=7 > : but 
now becauſe 72 are—, they are equal to 15 +10N, and the Equation may be ſet 
thus, 7 4==15 +10N, or by placing the higheſt Power therein Solitary, 
I 5=72—10N. 


3. Reduftion ly Thirdly. An Equation is ſometime reduced by Exaltation, which is uſed when 
Exaltation, {ſome Coſſick or Species on the one ſide of the Equation is referred to the Power of a 
_ = Side 3 Number on the other ſide; for then muſt the plain Part of the Equation be ex- 
Wy alted to that Power by ſquaring, cubing, @c. that plain Part, and cancelling 

the Coſlick Character on the other Part. 

Example, Example. If 1 4+-4N=/5 36, then ſhall : 2-+4N be ſquared on the one fide 
and ſet againſt 36 on the other Side, and 5 cancelled. And ſo 1 4-+4N=y5 36 
reduced, ſhall be 158z-+16N==36N, and tranſlated thus, 15-|82=20N, 
or thus, 15 =20N—8z. 


CA DB — DA =F tranſpoſed 1s, A = 


: Examples in Species. | 
B4C=rYA exalted, ſhall be Bq + 2BC + Cq=A. 
And B=yAB— D tranſpoſed, is B + D =vy AB. 
And'then exalted ſhall be Bq 4- 2BD +Dq = AB. 


Andif A be left Solitary 2 IN —4. 


Froef of Redu- That all theſe ſorts of ReduGion keep the Numbers and Magnitodes ſtill in equa- 
Rion of Equa- lity, may be proved by reducing the Cofſicks and Species into Integers ; and then 
TONS. comparing them before Redudion with thoſe rednced, the Truth of the ſeveral 


Operations will appear. 


lt. = 


CHAP. IV. Reſolution of Equations. 


Reſolution of ? dr the Invention and Reduction of the Equation, as in the two Chapters 
Equarions. laſt before, the Equation is to be reſolved, being ſo found and ordered that 
What to be fe ©hE known Magnitudes may be on the one ſide, and the nnknown on the other, if 
by themſulves, Species be uſed, but if Cofſicks, the higheſt Quantity ſet Solitary. 
Reſolution, The Reſolution of an Equation is to find out the Value of the Root ſuppoſed, 
what, often called, but improperly, the Root it ſelf, becauſe the Root of every Co/jick 
Root of 1 E- Number muſt be a Cofſick Number, and ſuch as by Multiplication will make that 
Te ated 6, Rooted Number, which this ſo called Root will not. 
_ zoten, The Value of this Suppofititious Root is to be procured or extracted as the Equia- | 
$:03'is Pure or Aﬀ2ected. 


Touching 


Chap.1V. Reſolution of Equations, | 623) 
Touching Pure Equations. 07 pare gut 

rt. When the Quantities or Magnitudes compared one to: another, are orderly nh 7 git 1! 
different each trom other without omiſſion of any Qrantiry between them, then V7 « 1 7;; 
divide the Number of the loweſt Denomination by the Number of the higheſt when tie 2477 
Denomination, and the Quotient ſhall be the Value of 1+. But oftentimes the #5 «if 214611 
Reduction of the firſt found Equation brings the Numbers fo low, that Divilion 4g ps 
is needleſs, becauſe 12 is one part of the Equation. a 

Example 1. A Gentleman hireth a Servant to ſerve him a Year for 245. and a Q. of the V4! 
Cloak ; but at 8 Months end they fall at variance, and the Gentleman diſchargeth of « Cloak. 
his Servant, and giveth him 13s. and the Cloak: what was the Cloak rated at ? 

Anſw. 9 s. Here ſuppoling the Value of the Cloak ſought to be 12 or A, or gefoluri.o; 
keeping the Species for Cloak; if 8 Months give 1 Cloak and 13s. then ſhall 12 
Months give 1 Cloak and 194 s. and this ſhall be equal to the whole Year's 
Wages, and being ſet thus 15Cl + 19s. = 1Cl + 24s. by Tranſpoſition of both 
Species will be reduced to CI = 44s. And ſo by conſequence without Diviſion it 
is eaſily perceived, if half a Cloak be worth 45. 64. the whole Cloak ſhall] be 
valued at 9s. and ſuch will be the Quotient if 4+ be divided by <. 

Example 2. Alexander being asked how old lie was, anſwered, he was 2 Years g of the Age of 
elder than Epheſtio ; yea ſaid Epheſtio, and my Father is as old as we both and 4 ajcxander, &# 
Years more ; and my Father, faid 4rxander, having all thoſe Years, was 96 Years 
of Age : the Queſtion is, how old each of them was ? | | 
| Here ſuppoſing the Age of Epheſtio (who was the Youngeſt) to be 1, then ancuet- 
Alexander being 2 Years Elder, muſt be 1 + 2N. and then muſt the Father of 
Epheſtio be 24 4- 6N (that is, 4 Years more than them both) all which added ro- 

Cars make up the Age of Aexander's Father, that is, 42, + 8N, and is to be 
equalf'to 96. Wo 

This Equation 44, 4 8N = 96N reduced by Tranſpoſition to 4% = 88N, if 
depreſſed, or the 88 divided by 4, makes 1 2 = 22N for the Age of Epheſtio. 


Suppoſitton. | Proof. 
= Age of Epheſtio | _ 22 Years: 
I2 +2 Age of Alexander — - 24 
2» +6 _-A&ge of Epheſtio's Father 5O 


42 +3 age of Alexander's Father ————— 6 | 
Ok 2. To get the 


2ly. When the Quantities or Magnitudes compared one to another are diftant | 

one from another by 1, 2, 3, or more Quantities or Powers, after Redudion of the Fa of 1 & 

Equation firſt found as before, and Diviſion thereof (if occaſion be) from the jj, 7, 22 

Quotient, extra& a Root according to the Quantities omitted ; that is, if one 7, 

Quantity be omitted, extract the Square Root, if 2 the Cube Root, if 3 the 

ſquared Square Root, ©. | | =. 
Example 1. A Floor paved with ſquare Bricks, is longer than it is broad by 2; ue og "wy 

and the whole Pavement contained 3584 Bricks : what was the Length and {, — f 

Breadth thereof *? ” ES. 
Anſw. 56 Broad, and 64 Long : For ſuppoſing the Breadth which 1s the leſſer Refolurior. 

Quantity to be 1 2, then ſhall the Length be 15 : now multiplying the Breadth 

by the Length, (as in all ſuch Forms to find the Arca) there is produced £5, 

which according to the Propoſition muſt be equal to 3584, and by Redu@ion 

85 = 25088, and again, 15 =3136: and ſoif in this Equation 3584 be divided 

by -*, will the Quotient be 3136; and becauſe between 3 and N, one Denomi- 

natton is omitted, that is 2, the Square Root of 3136 1s taken, which is 56 for 

the Breadth, to which 8 that is + of 56 added, makes 64 for the Length. 

And if inthis Inſtance 12, had been ſuppoſed for the Length, then ſhall the 

Breadth be 7.2, and the Square 75, and 5 = 3584, which divided by + is 4096, 

whoſe Square Root is 64, as betore. | | ; | Ip 
Example 2. A Pile of Brick, whoſe Length was to the Breadth as 7to2, that Q of theLenges, 

is, Tripla-ſeſquialter, and the Height was 5 times as much as the Length ; being _ An, 

ſold for 980 Crowns, the Owner received for every Yard ſo many Crowns as of Brick: FE 

the Pile had Yards in Breadth : what then was the Length, Breadth, and Height 

of this Pile? - R -- 
Anfſw. Two Yards broad, 7 Yards long, and 35 Yards high. For here ſuppoſing K folucion. 

the Breadth 1 +, then was the Length 35 +, and the Height 175 2 ; all which omg Je? 


ffiultiplied one into another, make *4* ©, and this ſhall be equal to all the Tp 
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in the whole Pile: And ſeeing every Yard coſt as many Crowns as the Breadth 


contained Yards, 1f the Breadth be 12, then did every Yard coſt 12 of Crowns; 
and then by the Golden Rule, 


Tard, Crowns. IWhole Yards. Crowns, 
As 1 ; EY. £2 AE” ; in" 8. 


So muſt *?* 35 = 980 Crowns, and conſequently 24555 = 3920 Crowns ; 
Wherefore dividing 3920 by 245, the Quotient 1s 16 ; from whence the Zenzizen- 
zike Root taken, becauſe three Quantities are omitted in this Equation, the Root 2 
is the Breadth, therefore ſhall 7 be the Length, and 35 the Height, as before ; 
each of which will b- gotten in like manner, if Suppolition be made for them. 


Fr the Length Suppoſition for the Length. Suppoſition for the Height. 
and Height. 1 + Length. 1 > Height, 
2. > Breadth, + & Length. 
5 2 Height. 37 & Breadth. . 
| F] @ le. +573Þ Pile. 
SP 4 OO F y FA 
l . 532: 0-45 55: I . 37 4Atinir®0-557 55: 
4355 =g504\ 27377 55 =980 4. 
20 55 =48020 /\ 4 35 =6002500 4. 
Length, Height. 
133 =h401Av33 7. 1 535 =1500625\v33 35. 


Proof thereof. And that all theſe Varieties are true, appears, becauſe if every Yard of the 
whole Pile colt 2 Crowns, that 1s as many as there were Yards in the Breadth, 
then. ſhall the whole Pile coſt 980 Crowns, becauſe it contained 4.90 ſolid 
Yards. | 

Breadth. Length. Height, Solid Yards. FA FA 
For 2 X 7 X 35 ==2-490 X 3 === g60 


Falſhood car» By the Work of theſe two laſt Examples of the Pavement and Pile it appear- 

wt do what E- eth, That though all the Operations of Fal/hood may be performed by Equations ; 

quations 2% yet ſuch Queſtions as theſe, which concern Figural Forms, will not be wrought 
right by Falſhood, as at leiſure the Artiſt may make experiment. 

FOR FE Under theſe two Sorts of Reſolution fall very many of the Examples, Que- 

Queſtions ve tions and Propoiitions propounded in moſt Books of Arithmetick : Some of which 

ſolved. follow, reſolved by way of Cofſicks as well as Species, and may ſerve to ripen the 
Apprehenſions of the Ingenious, as well in the Invention (the moſt difficult Part) 
of the Equation, as in the Reſolution of ſuch kind of Propoſals. 


Q. of « Number 1 What Numberis that which multiplied by 6, and the Product added to 8, 
multiplied by 6, Will be 48 ? : | 
and added to8. Anſw. 62: For if multiplied by 6, and 8 be added, the Total is 48. 


Reſolution, B6. C8. D 48. Then AXZB+C=D, or AB C=D. 
__D-GC 48—8 40 
And AI,» or =" a oo bh 
12 x 6 =62. And63, 848, Thenwill 64, = 40 
And 1 + = 6:. 


Q. Of 2 Parts 2. Whichare the two Parts of 100, that the Quotient of the greater Part di- 
of 100, &, vided by 3, added to the Quotient of the leſſer Part divided by 5, ſhall together 
make 30! 


nediiion, Anſw. 75 and 25 : For 75 divided by 3 gives 25, and 25 divided by 5 gives 5, 
and 25 and 5 make together 3o. | 


B 100. D 3u. Greater Part A =4 Suppolſition. 
Leſſer Part E =B—a Conſequence. 


| NB 
Then =+ —= D. And 5a 3B— 34a=15D. 


And 24+ 3B=15D. And 4 = op $923 = —-=75. 


If 
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If A be 17, thenE 100 — 13. 
I 0O0—1 4 - 
+ : . 309. Then5z + 300 — 34 =450. 
And 24, + 300 =450. And2z4 =150. And 42274 
3- Two Numbers, one Greater and the other Leſſer, or A and 'E, the.Greater Q. Of 2 Nun 
is as much as the Leſler, and 4 more; and the Square of the Greater isequal to ders, what they 
the Square of the Leſſer, and 32 more : .what are thoſe Numbers? © © are, 
Anſw. Greater 6, Leſſer 2: For 6 =2 +4; and 36 = 4+ 32: Reſolution; 
B 4. D 32. Greater ſuppoſe a. Leſſer conſequently a—B. - > 
Then aq=4aq — 24B+ Bq+D. And2aB=Bq--D. 
_Bq-D 16-32 _43_ 
ATE 2B 2 Or "hi 75S 
A: 8 
Iz 12—4 LE Sh | | 
15 =15 —8z +16 +32. Or 15 =15 — 824 +48. 
And 84 —=48. And 14 =6. | | 
And thus both in this and the next precedent Example, may the leſſer Nuni-- 
ber be found if the Suppoſition be therefore. 


4. Two Numbers, or AandE, the Squire of A lacking the Square of E is 45, Q. of 2 Nunk: 
and A lacking Eis 5 : what are thoſe Numbers ? what they are. 
Anſw. A7, and E2: For 499 — 4=45. And7 —2 =x5. Reſolurioo, 
B45.X5. Greater ſuppoſed a. Leſſer conſequently a—X. | 
Then aq—aq—2aX + Xq—=B. And 24X =B + X9. 


And ==, Or ATY =>=5 


Io IO 
A 4 
Iz 12—$ 
13 — 13 — 104 +25 2345- And 10% — 25 =45+ 
And 104, =70. And 13 =7. 


$5. A Number joined with 18, and taken from 100, the Sum and Remain are F of od Rarjo 


found to be in a Subtriple Ratio, that is, as 1 to 3 : what is that Number ? Remain, what 
Anſw. 115: For 29% to 88+, is as1 to 3. the Nuaber. 
B18. C1oo. R1. $3. Suppoſition A. Reſolution. 


ThenB+A.C—A :: R. $. And becauſe the Produ@ of the Extreams 
is equal to the Produ& of the Means, it ſhall be that RC — RA = BS + SA. 


- __ RC—BS I00—54 __46 
— 
12. Theniz +18 . 100—1%X © 1. 3. 
And 100— 124 = 3% +54. And4z + 54=100. 
And 4%, = 46. Andiz=117. | 
6. There is a Number from which if + be taken, the Number will be left as Q0f« Nnbe, 
much under 100, as it was at firſt above : what is that Number ? wo 


= 3x> 


Anſw. 125, of which + is 50. And 125 —50=100=— 25. Reſolution. 
= = B 100. Suppoſition A: 
Rs  SA—R | 

Thin AS we RES: had B-- ES nao 

S S | S 
And 2B —_ . And 2BS=3SA — RA. 

500X5 Sel 

And A = 2B5 OT > RI I25. 


—_ 20603; 8; 

12 greater than 106, ſo ſhall 1 4 — + 2 be leſſer than 100: 
And 100 being the Mean between them, 100 =14 — + 2: 
And+z =100, And 124, =125. 


7 x 7, Two 
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Q. of te Stock +7, Two Merchants trade till they gain 150. whereof 4 having 2001. in 
of two Mrr- Stock more than B, taketh 100 ]. what Money had each in Stock ? 
-»: +. Anſw. A 4001. B 2001. For ſeeing 4 of the 150 took 100, that is 501. more 
| than the 501. left for B; it muſt follow, That if 501. Gain require 2001. Stock, 
then 1001. Gain ſhall require 4001. Stock. 


> C150. D 209. F100, Suppoſe Stock of B to be a. Then Ais a-|-D. 


Ca | Ca 3 
Andas2a+D.C::a. TD And SITS 


And Ca+ 2a4F + DF = 24C+DC. And 24F — Ca=DC — DF. 


LLEETEE gy 2222220000. 12299 200. | 
2F—C 200—150 5O 


And by Cofſicks, ſuppoſing the Stock of B to be 14 : Then Ais 12 - 200. 
| _150& ES 
" 23200 
nd _— —+ 100=2150. And 1504 +2004 -20000==3004-{-30000, 
2+ +200 
And 50% = 10000. And 1 = 200. 


Q& Trav, $S-: A Man. travelling 9 Miles a Day, is followed - another from the ſame 
£1 Place, that ſets forth 10 Days after, and went '14 Miles a Day: in how many 
— __ Days will the latter overtake the former ? | | | 
Reſolution. Anſw., In 18 Days: For 5 Miles ( that is 14 — 9g) Gain in a Day will reach 
90 Miles (that is 109) in 18 Days. | 
Bg. Cgo. D14 Suppoſition A. 
Then BA+C=DA, And C=DA — BA. 
go 
. Or 
D—B 14—9 
12. Then ſhallsz - 90=14%. And 54 =9g0. 
And 1+ =18. Ee 
< of we Day 9 A Gentleman hired, a: Servant. for a Yeat, upon Condition that for eyery 
«Sevat we- Day he labaured; he ſhould have 1 s;. and for every Day he was idle, he ſhonld 
ked and played. loſe or diſcount 8 d., Now at the Year's end the Maſter was by this Agreement 
to give the Servant nothing, nor was.the Servant in the Maſter's. Debt : what Days 
aid the Servant work, - and how many Days did he play ? 5 7 
Reſolution, - A#ſv. 146 he wrought, and 219 he plaid: For .146 Shillings and 219 Eight- 
pences are equal. - | Sor. | 
B 365. C12. D8. Greater ſuppoſed A. Leſſer then B—A. 
Then CA =BD— DA. . And CA-+ DA=BD. 


_ BD 365x8- 2920 _ 

mow AJ E ae” 7 ha = = 146. 

12 Greater, 365—1 7 Leſſer. | Then 123 == 2920 — 8x. 
And 204 = 2920. And 14 = 146. | | 


Q.0frwo Sores 10: There are two Sorts of Monies, in Number 1000 Pieces, worth 80 1, where- 
of Monies, of 10 of the firſt Kind, and 20 of the other are worth 1 ]. what Number were 
there of both theſe Sorts ſeverally ? s : 
OY Anſw. 6co of the one, and 400. of the other: For the Quotients of 600 di- 
vided by 10, and 400 by 20, 'make together 80. 
B1oco. C 10. D 20. F $0. Greater ſuppoſed A. Leſſer then B-A. 


4 - 
CE # a 
s Ap; 


And as 24 + 200 . 150 :: 1% 


—P— 18. 
d) 


B— n 
Then +2 =E. And DA+BC—CA=DCE, | 
And A= "I. Or 22x10280—1000810 _ 1600010000 


20-10 © IO 


_, Shea pong 
And —_— == 6000f the Greater. 
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| - 1 Greater . Then 1000—1F7, the Leſſer. | 


Then _ + —=E — 8. And 20S d- I 0000 — IOZz, = 160Co. 


And 102 + 10000= 16000. And 104 = 6000. And 14 =600. 


11. Suppoſe Berwick and London are diſtant 228 Miles, out of which 2 Foot-poſts Qof two Peſt, 
take their Journeys, and meet the 12th Day ; but the one went each day one Mile h9w may Mites 
farther than the other : how many Miles did each of them go every day? --m— 

Anſw. 19 the one, and 9 the other. For the difference. between them being 1, Reſolution. 
yet each of them ſeverally multiplied by 12, will make together 228. 

X1. B12. C228. Greater ſuppoſed A. Leſler conſequently A—=X. 


Then BA BA —BX=C. And A= = 


Or 228-13 =2 - = 10 Greater. 9 Leſſer. 
24 24 | 
I + Greater. 14 — 1 Leſſer. 
Then as i Day . 1% :: 12 Days . 122. 
And as t . 14 —1 : 12 « 124 — 12. 
And 24% — 12==228. 
And 24% = 249 And 14 ==10 Greater. 9 Leſſer. 


12. Syppoſe the ſame Diſtance as above, and the one Poſt travel 10 Miles a Q0ftwo Pofts, 
Day from the one Place, and the other 9 from the other : when ſhall they meet ? 9h" thy mere. 
_ The 12+ Day: For 10 multiplied by 12, and 9 by 12, make together Rcſoluriov. 
228. = 

B 1o. Cog, D228. Suppoſition A. | 
D 
Then BA CA=D. And A= , 
B+C 
14. Thea 10% +94 =228. And 194 = 228. Andiz =12. 
13. Threeare in Company : The Stock of A and Z together is 2387. of Band Q. Of the Stock 
.C 4701. of Aand C 5681. what Stock had go of them ſeverally ? | of 3 Merchants. 
- Anſw. 41681. B 7ol. C 4qool. For 168+ 70=238. And7 00==4.70. Reſolution. 
And 168 4- 400 = 568. | T4 ren 
Perſons 4, B, C. Stocks ſuppoſed a, b, c. D238. F 470. G 568. 
Then a=D—b. And a=G—c. Therefore D-b=G—<c. 


And c=G-+b—D. And hecauſe by the Data it appears that 
c=F—b, Therefore G4b—D=F—b. And 2b4-G=F-D. 


228 
I9 


And 2b=F4D—G. And (= == Or In 2.00 
© = 70. 


In Cofficks - If b be ſuppoſed 1z, then 4 is 238—12. And cis 33< +13. 
And 330+22=470. And 24=140. And 14=70. 


14. One buying 100 Yards of Cloth, being demanded what a Yard coſt, an- Q Of the Price 
ſwered, For how much leſs than 80 5. I bought 4o Yards, by ſo muchleſs than gs s. 9 -_ of 
I bought 50 Yards: what was the Price of a Yard? s 

Anſw. 1 5. 64, For 40 Yards at that Rate is 62s. which is 20 leſs than $0 ; Reſoluticn. 
' and 50 Yards at thatRate is 75 5. leſs than 95 by 20, alſo. 
Bq4o. C 50. DB8o. Fogg. Su ton A. | 
Then BA—=D=CA—F. And F-D=CA—BA. 

F—-D 95—80 i15 
=—— 0 = — = 1%, 

And A —, FS Hey 
1». Then 494—80=502—9g5. And 40% =502—15. 
And 1oz=15. And 14=1%. 


15. -A General marſhaling his Men in Baztalia, intended a Square Form ; and Q0ſtbeNunke 


tothat purpoſe, when he had placed a Number at random in the Front, found _ » ogy 
I'00 
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100 Men over ; and thinking to amend it by placing one more in the Front, found 


201 Men wanting : how many Souldiers had he, and what were the Fronts ? 
Reſ.lu:io, _ Anſw. The whole Number of Souldiers were 22600, the firſt Front 150, the 


other 151; for the Square of 150 is 22509, to which 100 added, makes 22629; 
and the Square of 151 is 22801, which is 201 above 22600. 
B1oo. C201. Firſt Front ſuppoſed A. Then the Second A-þr. 
Square thereof ay Square thereof Aq-4+2A-{1. 
Then Aq -B=&4q-2A+1—C. And B=2A+1—C. 


And 2A=B-4-C—1. And A= B+-C—1 9 100Þ-201—1 300 


| — 
— — 
—— 


. r = — SO, 
2 2 2 


12 Firſt Front. Then the Second ſhall be 1 +1. 
Square of the Firſt 15. Square of the Second 13 +22 +1. 
Then 15 +100=1 $+22—200. And 100=24—200. ' 
And 24300. And 1==150. | | | 
- Likewiſe if Suppoſition be made for the ſecond Front 12 3 Then the firſt Front 
ſhall be 1 +—1, and their Squares 15, and 15-1—23 3 ant: the Body of Men 


by the one ſhall be 15—20o1, and by the other 15+101—2z ; which Equation 
tranſpoſed 2z—302 and 14=151. 


Q. Of Legacies 16. A poor Man dying which had 4 Children, bequeathed 72 Crowns to his 
to 4 Children. ,. Children ſo that the Second and Third ſhould have together 7 times as much as 
the Firſt ; and the Portions of the Third and Fourth ſhould be five Times fo 
much as the Second's Part, and the Firſt and Fourth ſhould have twice ſo much as 
the Third : how were the 72 Crowns to be divided ? | 
Anſw. A 475. B114. C204. D 36. which together make 72. And 114+20+ 
==317, that is 7 times 47. And 204+36=56-:, that is 5 times 11+. And 
47+ 36=40;, that istwice 204. . =} fo 0, 1 
Perſons, A 1. B2. C3. D4. Crownsb. Suppoſition for A if a. Then by 
Conſequence muſt be 74; ard D the Reſidue be þ—89. And becauſe 
A+D= 2C, therefore C=4 — 37a; and becauſe C4-D=$B, therefore 
sB=1tb—11%a; or 5B=?b— ga. And B=b—2334, and the Total ſhall 
be equal to b. | NA - . = 
Thatis A = 4 
B 


Reſolution. 


Total 15b — 1244a=b. Andjb= 5a. And 4b=644. 


And b=164. And a=2;, or 22==4+. 


1 2 ſuppoſed for A. Then B{-C=73. And D the Reſt 72—8z. - 
A the half of A and D is 36—3%z for C. So ſhall the Part of Bbe of 
108—11%z, thatis 21!—2+;2. And the Total collected thus, 


A = 12 

EB: 214 2-5; 
C = 36 — 35F 
oO = 7m -— 3+ 


Total TIT) _ VIE @=72.. And 1244=573. 
And 644+=288. And 1 4==47. Y 


Q of keejing 17+ A Farmer agreeth with a Shepherd to keep 80 Sheep for a Year, and at 3 
Sherp. Months end delivereth the Shepherd 3o Sheep more z and 4 Months after that 3 
Months bringeth to the Shepherd 3o Sheep more, ſaying to him, Keep me all theſe 
Sheep ſo long, till ſuch time as the Money I promiſed you at firſt be all earned : how 

long mult he keep theſe 140 Sheep? | 
Reſolution. Anſw. Nine Months the 80 Sheep, ſix Months the firſt 30, and two Months 
the laſt 30; which together are equivalent to the keeping of 80 Sheep twelve 

Months. 

B So. C12. D 30. F 3. G7. Suppoling the Time of keeping 80 be A, 
then muſt the Time of keeping the firſt 3o be A—F; and of the latter be 
A—G. x | FI 


Chap.lV. Refolution of Equations. F 629 
And then BA+DA—DEF+DA4—DG=BC. And by tranſpoſition, 


BA-F2DA=BCEDEF-LDG. And A= Rs 
Þ 7 

a 9694-90 --210 _ | 

$6-b0 - *" Hee 
For the 80 ſuppoſe the Time 14. Then muſt 1 4—3 be for the firſt 30. 
And 14—7 for the laſt. 
Then 12x80 1s 802 z and 12-3x301is 304—99 and 1 4—7x30 is 304—210. 
And theie 3 Products together make 1402 —300, which are equal to 80x12, 
that 18 1492 —300==960 , and 1404=1260; and 14=9. 


18. A Merchant hath laden two Ships with Wine, in the one 20 Tuns, and in Q 0f Rate 
the other 3o Tuns ; and coming to the Cu/tom-Houſe, payeth for the Cuſtom of _ - om of « 
the former Cargo a Tun of Wine, and receiveth of the Officers in Money 60 s. © 
' and for the latter Cargo a Tun of Wine lacking 15s. The Queſtion is, how 
the Wine was rateda Tun, and ſo conſequently how much he'paid for the Cuitom 
of a Tun of Wine ? 

Anſw. The Tun of Wine was valued at 71. 10s. ſo muſt two Tuns be 15 1. Reſolution. 
From which 31. 15 s. abated, leaves 111. 5s. to be paid for Cuſtom of the 
whole 5o Tuns ; and ſo for 1 Tunis 45. 6 d. 


B2o. C 30. D6o. F15. Suppolition A for the Value of 1 Turf® 


CA— 
Then if B coſt A—-D, ſhall C coſt — . And this ſhall be equal to A—E. 


And CA—-CD=BA—BF. And then ſhall BA=CA=CD—BE. 

And A= pn Or — — 22 —; 5Os. Or 71. 105. 
U—B ZI—20 IO 

14. Thenas 20 . 14—60 :: 30 . 15$—9g0. And 

I: —9g0=12—15 3; and 52=75; and 14=150. 

19. A Poſt ſets out from Amſterdam to carry Letters to Danske ; and at the Q. Of a Poſt 
ſame time the Merchant to whom the Letters were ſent, takerh Horſe in Danske £479ing Letters, 
to ride to Amſterdam, and they meet together on the Way. The Poſt delivereth 
his Letters, and the Merchant asking what he muſt have? he anſwereth, I have 
gone as much one Day as another, and ſhould have made my Journey in 20 Days, 
for which my Hire was 30 s. conditionally, that if I mer you in the Way, that 
then proportionally for the Way you had travelled, ] ſhould be cut off from my 
Wages : To which the Merchant replied, that he had rode every Day alike, and 
ſhould have been at his Journey?s End in 16 Days: how much then ſhall the Mer- 
chant pay the Poſt ? 

Anſw. 134% 5. For having found the Days of the Poſt*s Travel to be 8*, ſuch a Reſolution. 
Proportion of 30 s. will belong to him. 


B20. C16, Suppoſition for the Poſt's Days A. The whole Way D. F. 30. 


Thenas Co. D-2 As => Andas B. D:: A. _ 
DA , DA _. BDA+CDA ET 
And T + F =D. And  _ - IX 
Days, 
And BDACDA=BCD. And A = ..... or 22 = 
A BC 36 


Thenas B. Fi: A. =" Oras 20 . 30 :: 83 . 13+ Shillings. 


1 ſuppoſed for the PoſPs Days. 
ThenasS 16. 1 %t 12 « +5F- 
And as 20.1 : 1& « :5&._ 


Total * 2. =1 whole Journey. 
320 


And 364=320. And 14=85. 
And if 20 Days Hire be 30s. what 85 Days! Anſw. 1355. 


7X 20, A 
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Q. 6ſtwo Ships 20, A Ship ileth out of the Texel to Spain, with ſuch a Wind that he might 
ſailing, pertorm his Voyage in 15 days; but when 6 days were paſt, the Wind changing, 
the Ship failed backwards as much in 4 days, as it had done forward in one day, 
At the beginning of the ſecond Wind there departed another Ship from Spain to- 
wards the Texel, ( being !iohr loaden) failed forwards *o the Texet as often 7 
Leagues, as the other Ship backward {rom his Fort 2 Leagues : in how much 
Time after the firſt-6 days, and how far from the Texcl ſhall the Ships meet ? and 
in what Time may the Ship from Spain arrive at the Texe!, ſuppoling the Parts 350 
Leagues aſunder ? | 

Anſw. In 14+ days they mect ; and the Ship from Spain had then failed 252 
Leagucs, which is 48 from the Texcl ; and in 17 days + may arrive there: diſco- 
vered thus, 
| Brs5. C6. Di. F4. G2. H7: K 300. Suppoſition for the meeting A. 
. | | E KC Leagues that the Ship coming from the Texet 
Then as, B.K: CG. B © had madetoward Sow with the firſt Wind, 


__— RE. Os Wink th 
Thinks B., E-:: he =. ys which that Ship failed backward every 
mhenþ$- 19D. 2, Lage Sigeanig om gate mad 
Then 4s Þ . = I => _— = ice as had gone backward 
ThenasD. ef "Ul pf Logs gr ag had failed forward 


Reſcluti.n. 


HKA KA _ KC a Mm. | 


uw jA__ __DY. OE 
And Ay _ - == BG — CG. 


__ BFG—CFG gong LE ; 
And A=——-—. Or —_— days; 
, RC 
12 Suppoſition. As15 . 300::6. 120. 7; as before. And 300—1 20==1 $0, 


Andas 15. 300::£.5. — Andas2.7::5.17%. == as before. 
Thenas 1 - 5 ::12. 52- S052 +180 diſtance of the firſt Ship from Spain. 
And1.17%:: 12 - 17:2, Run of the ſecond Ship towards the Texel. 
Then 52z-+180=17572 ; and 1254==180; and 13=144. 
Wherefore by Conſequence if they meet in 14+ days, then had the Ship from 
Spain ſailed 252 Leagues, becauſe ſhe failed 175 Leagues in a day; and ſuch a 
Courſe will run 300 Leagues in 17+ days. 
F + 21. A Gentleman hired a Workman to dig a Well 12 Feet deep for 12 s. 
> digging 2 \ hen the Workmin had digged 8 Feet, they fall at Variance, and the Gentle- 
man will pay him off: what muſt he give the Workman for his Work, conſider- 
ing the Labour at the Bottom is worth more than that at the Top ? 
: Anſw. 5-5 5. For ſuch a Proportion of the 12 s. is the Sum of an Arithmetical 
Reſolution. »p,,yc101, beginning with -*;, and continued to 8 Terms ; which by an in- 
creaſe of 2; to every Term, and continued to 12 Terms, will make the Sum 
thereof 12 5s. | 
Here working in Numbers without Species, a Progreſſion Arithmetical is framed of 
12 Terms from an Unit, whoſe Sum being 78, and the Sum of 8 Terms thereof 
but 36, the Analogy is, As the Sum of the greater Number of Terms, is to 
the whole Price : So is the Sum of the leſſer Number of Terms, to the Price de- 


ſired. : 
1+2+3+-4+5-6+7+8+9+10+11+12==98 
1+2+3-+4+5+6--7-F8 == 36 


Where- 
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#- KK << © Ro | [þ WA 
Wherefore as 78 . 12 :: 36 . 57 price of the 8 Feet. Wh 


Admit then in Species alike Progreſſion be framed, whoſe firſt Term be & : | Yi hl . 
Then ſhall the Sum of 12 Terms be 78 «, and the Sum of 8 Terms 36 « : And "FRY 
tet 12 5. the whole Price be B, and A ſuppoſed for the Number ſought, or Sum | my. 
of 8 Terms. Then becauſe the Product of the Means is equal to the Product of "alf 
the Extreams 3 h | | 

78%& AZ 36«B. And 78 A=36B. W's 
l . 6 IF | x 
And 13 A=6B. Or ESE So i q- 

| : {Wt 
So by Coſſicks ſuppoling 17 for the Sum of 8 Terms: "i | 


784=36%12. Or 784==432. And 1+==5-7;. 


22. A Workman is agreed with to make a Well of 12 Feet deep for 12 s. and Rn. Of digging 4 
after digging 8 Feet thereof, fell ſick, and deſired Money for what he had done: 7 | 
but becauſe the digging the lower Part is more labour than the upper, Allowance | | \} 
was agrecd on, that every Foot ſhould be a Penny more than the other : what then oimll j 
ſhall the Workman receive for digging the firſt 8 Feet ?_ = Wilt 
Anſw. 6 s. 8d. For ſuch is the Sum of 8 Terms of a Progreſſion, the Sum of 12 Reſolution: | | 
Terms whereof is 12 s. and the Exceſs 1 d. | i 
The Data here being T 12. X1. Z 12s. or 144d. by the former Rules in Pro- Fl | 
greſſion may be found « the firſt Term, or © the laſt Term ; and thereby the Sum _ 
of 8 Terms of ſuch a Progreſſion to be 65s. 8 d. as before. 'k 
> # TX X _. l 
For bn + > =. And — + — — — = oY 
| 67 d. | 7 d. 
Otherwiſe let a Progreſſion be framed to 12 Terms, whoſe firſt Term may be if 
ſuppoſed «, and the Exceſs 1. So ſhall the ſecond Term be «1, and the Third k 
«4-2, &'c. Then will the eighth Term be «4-7, and the 12th Term «11 ; and | 
the Sum of 12 Terms 12«-+66, and the Sum of 8 Terms thereof 8x-{-28. Now | 
becauſe 12x66=144. And 12&==78. And 1&=67 ; therefore 841-28=$0, 
that is 52 +28. 
Likewiſe by Cofſicks 124 +66=144, Ard i =6<. $ | 
Wherefore 82 4-28=80. For 8x6;—52. And 5228=80. | | | 


23. Four Men drink together, and play at Tables for the Wine, every Game 1 d. Q. of pajing 4 | 
and after they had plaid a while, they found 4 had loſt moſt ; whereupon he pay- Reckoning, 
eth a Pint of Wine of 5 d. upon the Reckoning ; and beſides found his Loſs three 
times as much more as B who had loſt leaſt of all; and C had loſt 2 d. more than 
B, and D was 4d. leſs indebted than 4. Whierenpon at laſt they plaid again 
who ſhould pay all, and it happened. upon B : So belides the 5d. 4 had paid, Z 
paid 27 Pence : how much ſhould each of them have paid at the firſt ? | 

Anſw. A144. B3d. C54. D1od. For taking 5 from 14, the Remain v is 3 eſolucign: 
times 3; and 3-+2=5 ; and 14—4=10. | | 

bs. d2. eg. f 27. Suppoſe the Debt of A in all to bea, | | 

Then ſubſtraQing the 5 d. paid, the Remain ſhall be 4—b. Arid this being 3 's 


times ſo much as B, he ſhould therefore pay — to which d added, makes 18 
b Z ' 


& OO I _ . i OBS >" 
pay = RZS 


the Debt of C to ng —+4d. And becauſe D was 4d. leſs indebted than 24; 
3 


therefore the Score of D was a—e. And then theſe added together muſt he & 

equal to 27. | ur 

A.a—b i 

— E / Total of their Debts. - | 

.3 8 24 4—13b+d—r=f. ' 

fo F 0! 'Y 
0.44 ( i 
| | un 
D,;a4-—-t S Wt) 6 

5 45 [ | x 
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Then 84a—5b4-34—3c==3f. And $a=3f+5b-4-3e— 34. 
Z — 24 B wy 4 EIT | 2 
And = &FESTES or 215 25-Fi2—6 __11 EY 


—— 


— — - .—_ I 4. 


8 8 
Alſo let the Debt of 4 be 12. Then taking 5d. thence, the reſt 12—5 


muſt be divided by 3. So 1s the Debt of B "X53 And C being 2 d. more, 
3 


mult be ” +2. And Dis indebted 1 z—4. The Total of which 4 


Sums is 2: — 10+ z- and equal to 27. 
Then if 22> —1045=27, ſhall 2}4=37-. 
And 84=112; and iz=14, the whole Loſs of 4. 


Q. Of compaſing 24+ Let there be two Circles one within another, deſcribed upon the ſame Cen- 
Circles. ter (as below); and ſuppoſe one upon the outermoſt Circle in C goet!: on the 
right Hand, and compaſleth it about in 12 Hours: And another within upu! the 
innermoſt Circle in B, at the ſame Time and in the ame Proportion as the fic}, 
goeth on the left Hand, and compaſleth it about in 3 Hours: when ſhall they 
ho to be one under the other, or as near together as when they firit began their 
ournies ? 

Reſolution. Anſw. In 24+ Hours: For if the greateſt be in compaſs 8 Miles, then ſhall he 
at C in that time go 14 Mile. And fo muſt the ſmalleſt Circle at B be 2 Miles, 
( becauſe it he in the greatelt Circle go in 12 Hours 8 Miles, then he in the ſmallett 
muſt go in 3 Hours 2 Miles ): and then if in 3 Hours he goeth within a Compaſs 
of 8 Miles, in 24 Hours he ſhall go within the Compaſs of 6+ Miles ; which ad- 

ded to 14 Mile, ſhall make together 8 Miles. 


b12. 43. Suppoſition for the Time ſought A. 
ThenaSb.1::A, id And asd.n AS 


b 
Both which Quotients added together, make - o = 7 j 
Equal to 1 Hour. And then reduced 
AdJ-Ab 
AS =. And Ad+Ab=bd, And a= Ne LA 
Or = =as 


24 175 _ 
The Timedeſired 12, Thenas 12: 1 1% - 2: 
Andas'3.1::12.32. Andz;2 + FR Lib. 


And £5» =1. Andthen 54 =12. And1z = 24. 


Q of compaſſing 55. If in the Circles aforeſaid the two Mengo both one Way, and keep going 

Circles, in like Pace and Proportion : when ſhall they come to the ſame Poſture they were 
in at firſt * 

Reſolution, Anſw. In 4 Hours : For if the greateſt Circte be 8 Miles, then ſhall the leaſt be 
2 Miles : and if 12 Hours give 8 Miles, then 4 Hours ſhall give 22 Miles for him 
in C: andif 3 Hours give 2 Miles, then 4 Hours ſhall give 22 Miles for B, there- 
by ſhewing the one in his Circle hath gone as many Miles as the other in his 
Circle. | 


Here one of the Quotients is to be taken from the other, that is, 


oy from - ; and then id — % reduced, ſhall be — ==, 


d b 
b 
And Ab—Ad=adb. And SL we Or ze _ 3 as. 
b—4d I 2—3 


9 
So by Cofficks +p—+F=3&- And 44=1. And 1þ=4. 


Q. Of two Ser 26: A Merchant hath 2 Servants, to whom he delivereth together the Value 
vants, whas of 2001. in Linen Cloth ; and one of them ſelleth his Part, and toſeth therein 
ar op rk with his Charges + Part of that he received of his Maſter, ahd with the reſt he 
Maſter. buyeth Spices, and gaineth by them 427. The Second gaineth by his Cloth + 
Part as much as he had received of his Maſter, out of which he ſpendeth _ 

An 


{ 
: 


. 
. 
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And when they came home, they both pay their Maſter 330 1. how much Money ir 
' Cloth did each of them receive of their Maſter ? 
Anſw. A 2001. and B 1001. For 200with 25 (that is *) loſs, is 15+. to which Reſolution, 

42 (Gain) added, is 217. And 100 with 2 is Gain, » rec from 
which 12 (ſpent) being taken away, the Remain is 113. and 217+113==330. 

C 300. D42. F 12. G 330. Suppoſe 4 received a. | 

Then taking away + leaves 7.43 to which adding D, makes D+{ 4, that 4 

mult bring his Maſter, Now it A received of his Maſter a, then mult B re- 

ceive C—4 ;, to which ; added, and his Expences deduted, makes him bring 

his Maſter home 1-j4U—1-;44—F, both which muſt be equal to G; wheretore 


ſhall 154C+D—34—F=6G ; and 1:C—34=G4F—D; and Cn => 


-+F—D. 2nd 10C—34=86G+8F—8D; and 3a=10C+8D—8G—8E. 
And conſequently nn - 0 3000-336 ——_— 
| 3 


. 3336—2735 6co 
—— 200, 


| 3 3 

In like fort by Cofjicks, if A receive 12, then + taken away, and 42 added, 

makes him bring home 7 2 + 42. And if A receive 12, then B receives 
300—1 2; to which 4 added, and 12 taken away, makes him bring home 
303—14{2,: both Sums of A and B added, makes 405—32=330, And 
32=75; and 34=600; and 14=200, 

27. Ifa Merchant buy Rie for 36's. the Quarter : for how much ſhall he ſell jr Q. Of Rite, bow 
again that he may gain by 120 5s. imployed therein, as much as he receiv.d for a /#/d by the 
Quarter ? Quarter, 

Anſw. tor 5155. the Quarter: Seeing if 36 gain 153, 120 ſhall gain 512. Reſolution, 

B 36. C120. Suppolition A. 
AC AC 


ThenasB.A:C. 7 And G —=C+A. 
And ACZ=BC+BA. And AC—BA=BC. 
4320 _4320 
CB 120—36 " $4 
By Cofſicks, ſuppoſing 14 : Then as 36. 13 *:120. 3:4. 
And 34+ =12012. And 24+4=120; and 74==360. 
And 13==513. 

28. A Merchant hath bought 7 Yards of Cloth, 8Ells of Damask, and 9 Yards 0. of Danut. 
of Sattin together, for 741. Flemiſh : And of the ſame ſelleth 5 Yards of Cloth. > Nel & ou 
4 Ells of Damask, and 6 Yards of Sattin for 47}. The Yard of Cloth coſt , }, #* Price. 
what coit the Ell of Damask, and Yard of. Sattin ſeverally ? 

Anſw, The Ell of Damask 2}. and the Yard of Sattin 221. For 7X28, Reſolution, 
And 8x23-=22 3 and gx22—24 z and 2822 +24=74, 

B7. C8. Dg. F 74 G5. H4 Ks. M47. 
' Suppoſe the Ell of Damask colt A. 


— 3 
—$I7 


Then Cloth coſt BH. Sold G for GH: 

Damask CA. H for Ba. ante 

Sattin F-BH-CA. K for OT, 

| | F—KBH—KC 

Becauſe as D . F=-BH—=CA ::K., RE = KCA s 

| | -KBH-KCA 
And then CHA — =M. 
And by Reduction GHDHAD--KF-KBH-KCA==MD, 
And likewiſe OTESS AE-GHD. . arbach p 
; __MD KB 1-KF-GHD 42371 00=444=1 ." 2 Troryy 

And then A= HD-KG . 564d —— 
In Coſſicks, ſuppoſing the Ell of Damask colt 1 2. = 
'Then Cloth coſt 28 1. Sold 5 Yards for 201; 

Damask 8>. 4 Ells for 4x- 

Sattin the reſt 46 /. =8Z,. 6 Yards for 30 3l.-532- 


3! Becauſe 


PII —arI Io SES airmen oe 


ee I IE I or nt AS 
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Q. Of Sugar th? 
Hv;1:4Nett9» Tare upon the Hundred 10tb, the Hundred Netts coſteth him 30 1. Flemiſh : how 


Reſolution. 


Q.0j Pitch,vow 
mucy ſold. 


Reſolution. 


Q. Of Cloth 


ſorunk. 


Reſolution. 


Reſolution of Equations. Lib.IV.Par.IV. 
Eecauſe as 9. 46 1.—82 ::6. 30 1.—5:2. | 
Then 20+442+30}—5;2, that is $04—152=47. 
And i42=3+; and 4 F=11 and 14=—=25. 


29. A Grocer buyeth 21 C. 98 Ib of Sugar for 6001. Flemiſh ; and being allowed 


many Pound is the Hundred Vetto accompted ? 
Anſw. 102 tb: Forif 3ol. buy 112 tb, then will 6001. buy 2240 tb ; which at 
102 for 1 C. makes 21 C. 98 th. | 


B 21. D 98. F 600. G 10o. H 30. Suppoſition A. 


| G 
Then as H. A+G:F. ok pon And XTX—p+D. 


And AF+GF=BH+DH. And AF=BH-DH—GFE. 


H+DH = 
And A = I —6G. Or 535C.+#25Ib-riotb=1,.C. +4 *tb—r ot. 


Or 1./C—5-2:tb. And £C= tb; and 1C=1o2tb. 


Suppoſing 1 in Cofſicks ; Then as 301 . 1C+10tb :: 6001 . 200-2008, 
And 21C-l-g8tb=20C-þ200tb ; and 21C=20C+102tb; and 1C=102th. 


30. Two Merchants ſold Pitch for 504 1. whereof B ſold 3 Tuns more than 4. 
W hereupon 4 ſaid to B, I would have fold all your Pitch for 288 1. And B ſaid to 
A, I would have ſold all your Pitch for 216 1. how many Tuns of Pitch did each 
of them ſell ? : 

Anſw. A ſold 9 Tuns, and B 12 Tuns; which at the Rate of 504 1, for the 
whole 21 Tuns, is 241. a Tun, and makes 9 amount to 2161. for 4, and 2881. 
for B. 

C504. D 3. F288. G 216. Suppoſe A ſold 4 ; then z ſells a3. 


Ga4DG Fa 
L 4 6 ER Cr And as kb, F % A. 
Andas a. G a+D p q a D 


Then both Quotients added are LES = 


q 

And Faq--Gaq+2DGa+DqgG=Caq4-CDa. And becauſe by the Data it 
appears C was equal to Eand G ; therefore their Squares are alſo equal, and 
ſo omitted. And then zDGa-DqgG=CD4 ; and CDa—2DGa=DgG. 
SDSS. oO 194. 1944__ 

. — — -—Y9g, 
CD—2DG . 1512-1296 216 
In Cofficks, ſuppoſing 12 for 4; Then muſt 3 ſell r 24-3. 


S:-& 


And a= 


- 2164-þ648 2882 

And 1 .216:: 1 3. —=——, . Andas1 » 286:: 12. 

& - 21 z+ KT 3 z+3 Iz IT 
Total $045 1:1296 21944 =504. Andby ReduQiion 


13+3Z 
504312962 +1944=5043+15122. And 2164=1944. And 14=9. 
31. Eight Ells of Cloth being 2-7 broad, after ſhrinking 34 Ells thereof make 
but 32 in length, and 2+ Ells in breadth, make but 24. A ſecond fort of Cloth 
being 14 Ell broad ; when .it is wet is no broader than 1+, and the length of 6 Ells 
but 5: how much of this ſecond ſort of Cloth will ſerve to line the firſt 8 Ells af- 
ter the ſhrinking. ; 
Anſw. 12755; Ells ; which will appear, if the length and breadth of each dry, 
or the length and breadth of each wet and ſhrunk, be multiplied one by the other, 
becauſe the Produ& of the one will be equal to the Product of the other. | 


ASix% Or 1035x14+=7P=18..- 

Omitting the Species, for brevity-ſake, the Work by Cofſicks is thus : 
As 33-dry. 3+ wet :: 8 dry. 744 wet and ſhrunk inlength. 

As 2<dry . 2+ wet :: 2+ dry . 24 wet and ſhrunk in breadth. 

7:7 and 245, Or 27 x 35 = 2 z: Square Content, 


Then 
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Then for the length of the ſecond Cloth, . ſuppoſe 14; _ 
AsS6 dUry . 5;wet ::12 dry. {z, wet and ſhrunk in length. _ 
The breadth given 15 multiplied by +2=3+2, Square Content. 


Then {44=5'%. and 52504=64512. 
And 14 =11,, _ | 
'32..1f 6 Ells of Black; 5 Ells of Red and 71. be worth as much as 9 Ells of QOf +a 
Bluck, and 3; Ells of Red: and if at the ſame Price $ Ells of Black, and 7 of ; te ay. 
Red lacking 5 1. colt as much as 6 Ells of Black, 5 Ells of Red and 91. how much * 
ſnall 1 El of Black and 1 Ell of Red coſt ſeverally ? 
Anſw, One Red 31. and 1 Black 41. | Reſolution, 
Here being two Equations given; there needs no Suppoſition; | 


Equations £1%0m. © Reduced. | 
6B +5Rþ7=9B+31R  1Rþo=3B, = 
88+ 7R—5=6B + 5R+9g9- | 1B+ 1R=7. EN 
Both reduced Equations added 1Bþ2:R47,=3Bk7 
This laſt Equation reduced 1s 1:R= 1B. Ong 
The ſecond reduced Equation added 1B + 1R =7, 
Total 1B + 2:R=1B +7. 


Then2:R—7. AndjR=21t Andifi=z 
And if 1R ve 3, then 1B muſt be 4, becauſe by the ſecond reduced Equation 
both were equal to 7. | | 
33. A King lying with a great Army before an Enemy, the Adverſary, en- Q Of an 4rny, 
deavoureth to corrupt one of the Heralds to declare the Strength of the Army : _—_ =_ 
who willing to receive the Reward, dealeth ſubtilly, and deviſeth this Anſwer, ; 
(nevertheleſs true) Look, ſaith he, how many Dukes there are, and for each of 
them there are twice ſo many Earls, and under every Earl there are 4 times ſo ma- 
ny Souldiers as there be Dukes in the Field: And when the Muſter of the Soul- 
diers was taken, the 200 Part of them was 9 times ſo many as the Number of the 
Dukes : how many then were there of each Sort ? 
Anſw. 15 Dukes, 450 Earls, (that is 15 tines t5 twice); and the Number of Reſolution: 
Souldiers (being 4 times 15 multiplied by 450) is 27000, the 2co Part whereof 
(being 135) is 9 times 15 the Number of the Dukes; 


+B 200. Suppoſition for the Dukes A. 
Then the Earls 2Aq; thatis Ax A-|-A x A, 
And the Souldiers 8Ac, that is 2Aq x 4A, 
Ac 9B. 


— 7 


Then __ =9A. And 8AC —_ oBA; and : 


1800 


And Aq==- el Ir = =vq225( 15. 

Dukes ſuppoſe 1, Then Earls 25. And Souldiers 89: 

Then By =9. And8p=1 $00Z. And 85 =1800N. 
Do 


And 15 —=235N; whoſe Square Root is 15; 


34. Among 4 Walls, the 2 longeſt are in proportion to the ſhorteſt, as 5 to Q. Of the lengeb 
rip: a 


33 and to the Reight they be double Seſquialter : now multiplying the longeſt by 434 height 
the ſhorteſt, and the Total by the Height, there will ariſe 39930 Feet : what then {9 Wa. 
is the Length and Height of each Wall ? | | 

Anſw. The Height of the ſhorteſt is 22 Feet, and the longeſt being double Reſolution. 
Seſquialter (that is 2.4. as much) muſt be 55, and the Length of the ſhorteſt 33, | 
that iS as5 to 3. 


B 39930. Suppoſition for the Height of the ſhorteſt As _. | 

Then the longeſt muſt be 24 A. And becauſe the longeſt to the ſhorteſt are 
as 5 to 3, the ſhorteſt muſt be 14+ A. For5.3::24.1<. 

And Ax2iAx1iiA=7P Ac. And 7 Ac=B. 


B | 1s 
Wherefore Ac = i or 22722 ==190648. And YC 10648 = 22, 


a 


636. 


Q. Of Stock 


traded with. 


Reſolution. 


Reſolution of Equations. Lib.IV.Par.IV, 
In Cofficks 14, Then 14 x 23 4 Xx 15 4 = #@- | 
And **@= 39939. And 15Þ = 159720. And 1 = 10648. 
And v@ 16648 = 22. 

35- Traffique is made at Danske, and Gain thereupon in 1001. as many Pounds 
as there were in Stock at firſt ; after which Traffique with the Gain only is made ar 
Hamburgh, where the Gain of 1001. is as much as the Gain at Danske, and the 
Gain at Hamburgh being found to be 16+ s. the Queſtion is, what was the Stock 


at firlt ? 
Anſw. 301. For if 1001. gain 30, then 30 ſhall gain at Danskegl. And if 


11001. gain, then 9 ſhall gain 16+ s. 


Here to make the Denominations agree, 1645. Is to be turned into a part of 
a Pound, and is £21. | 


Re 
FA 


_ R 8x | | 
Bico. rom SUPpoſe the Stock A. 


Then B.A::A. 21 Gain at Danske. 


And B. þL c: = 249. Gain at Hamburgh. 


B B Bc 
| Aqq R __BcR 81000000 __ 
Then Be pe And Aqge= = ar ET 


And vqq 810000 = 39. 
Suppoling the Stock in Cofſicks 1 2. 


Then IOO. 1A :: I. EY Gain at Danske. 


And 100. = 2 15 _15 3_ . Gain at Hamburgh. 


OO © 100 1000000 


1189 ae: Arg 55 — $10000; and the Squared ſquare Root 


An  . 


t 000000 
of $10200 is 30. 810000 (900 (30. 


Q. Of the Num- 36. Cefttain Merchants make a Company, and every one putteth in Stock 150 
ber of Merchants times ſa many Pounds as there are Merchants, and they gain as much on the 


and their Gain, 


Reſolution. 


- Bo. 


Brought to 3 
Numbers. 


Hundred as the Number of Merchants are; and if 9+ be taken out of the 
Gain, and 9+ be added to the Gain, and the Remain and Total be multiplied to- 
gether, the Produd will be 15501, how many Merchants were there, and how 
much did they gain ? | 
Anſw. 3 Merchants; 4501. each Man's Stock (that 1s 3 times 150) and the 
Gain 49%. For 405 — 95 =31 ; and 4o& 4-97 = 5-3 and 50x 31 =1550. 
Suppoſe the Number of Merchants in Cofficks i +, (omitting the Work in Spe- 
cies) ſo is every Man's Stock 150 & ; and the whole Stock 150 3. 
And as 190. 1 :: 1505 . 52. the whole Gain. 
Then 3. q— 7 x 4+ 2? = 1550. that is, 95 301 — I 550. 
And 95q— 361 =6200. And 93q=6561; and 15= 729, whoſe 
Zenzicube Root is 3. 


Ti ouching Mixt or Aﬀedted Equations. 


It is to be noted, that the Equation firſt found may be reduced to 3 ſorts of 
Numbers or more. 

An Equation conſiſting of 3 Numbers or Magnitudes, muſt have one a Power, 
another a Root, and the third an Abſolute Number ; and of theſe by the Signs 
-- and — there are 3 ſorts, in every of which the greateſt Denomination is ſet 
Solitary as equal to the other two. 

: A$3 =24+N. 3 =N—z. 35=z—N. 

And accordingly with the Antients, the Extraction, or rather the finding the 

Value of the Root, is of 3 Varieties ; but of late both the ExtraQion of the Roots 


of theſe and others conſiſting of more than three Magnitudes, comprehended _ 
er 


Sto 4 
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der one and the ſame Method, is moſt ingenionſly taught by the aforeſaid Mr. 
Oughtred, as ſhall be ſhewn hereafter. Notwithſtanding becauſe very many Propo- 
ſitions of ordinary uſe are reduced to Equations of 3 Numbers, and the antient 


Way of finding the Value of the Root thereof is by ſome accompted the moſt 
eaſy, that ſhall be firſt examined. 


Reſolution of ſome Aﬀedted Equations the antient Way. —_— th 
old Way. 


When an Equation conſiſts of 3 Numbers or Magnitudes, either they are in their 7 3 Nwnbers. 
Natural Order, as aforeſaid, without omiſſion ofany Denomination between them, 
or they are not. | 
I. If in 4 nati- 


1ſt. If they are in their Natural Order,and without ſuch Omiſſion, and the Equa- 

 tioube of the f.7 ſort that 5 = 2 + N. or 5 =N-þ 2 which Fer paves Lora ET on 
Rule is, multiply half the middle Quantity ſquarely ; to the Product add the Ab- ff Sort. 

ſolute Number, out of the Total take the Square Root, and thereto add the for- 

mer half of the middle Quantity, and this laſt Total ſhall be the Value of one 

Root of that Equation. 


As ſuppoſe 15 =4z +21N. or1i5 =goN + 93. Examples. 
In the firſt, the half of 4. (belonging to z the middle Quantity) is 2, which 


ſquared is 4, to which 21 added makes 25, whoſe Square Root is 5, to which 2 
the half added, makes the Total 7, for the Value of the Root fought ich 2 


For 15 = 4% +21 N. The Root being 7, ſhall make 49 = 28 -- 21. 


In the other Inſtance 442 or 22, the half of 92 ſquared, produceth *; ; this 
added to go or *5*, makes *+*, the Square Root whereof is *,*, to which 5 added 
makes 3,* or 15 for the Value of 12, and appears true. : 

Seeing if 15 be 12, then 92 1s 135, whereunto 9o being added makes the To- 
tal 225, and fo much is the Square of 15. 

But when the Equation of this ſort omits ſome Denomination orderly between 7 oe Qzantitz 
the Quantities, then after the Root found in like manner as above, from this fo _—_ 
found Root or Value, extra& a Root according to the Number of Quantities 0- 
mitted, viz. if 1 the Square Root, if 2 the Cube Root, &c. 


As ſuppoſe 135 =25 + 8N. Or15@=70 +8N. Examples. 


In the firſt the Value of the Root gotten as above, will be 4, which becauſe one 
Denomination is omitted muſt be a Square Number, and the Root thereof 2 the 
Number ſought. 

Thus + of 2is 1, and 1 ſquared is 1, to which 8 added is 9, whoſe Root is 3 
to which 1 the half added makes 4, and y$ 4 = 2. : 


And 135 =25 + 8N. The Root being 2 ſhall make 16 = $8 +8. 


In the other Inſtance, the Root gotten as aforeſaid will be 8, our of which the 
Cube Root mult be extrafted, becauſe 2 Quantities were orderly omitted in the 
Equation z, and this Cube Root 2 ſhall be the Value of the Root ſought, whereof the 
Equation is framed. 

Becauſe . of 7 the Middle Quantity is 7, which ſquared is *?, to which $ 
added that is **, makes **, the Square Root whereof is 2, to which the half 2. 
added, makes *f or 8, and /q8 = 2. ; 

And if 12 be 2, then the Cube will be 8, and 79 are 56, which with 8 N 
makes 64, a Zenzicube Number, and hath 2 tor the Root. 


21y. Equations affe&ed of the ſecond Sort, (that is) conſiſting of 3 Numbers in 2. If in a natu- 
their natural Order, without omiſſion ofany Denominatioris between them, and have 7! Order, and 
their Middle Quantity joined with the Sign, as 3 =N — 2, have the Rule to 7” omitted, the 
find the Value of the Root in all reſpeas, fave one like the firſt Sort of Aﬀected __ 
Equations ; which Difference is only inſtead of adding half the Middle Quantity 
to the Root : hereit is to be ſubſtrated, and the Remainder ſhall be the Value of 
the Root deſired. 

As ſuppoſe 15 =60N — 74. Or1i3 =153N—8z. Exatoples. 

In the firſt, the half of 7, which is 3+ or 7. ſquared, is *? ; Whereto 60, or 
:4” added, makes *£* the Square Root, whereof is © ; from whence 7. taken, 
leaves :,? or 5 for the Value of the Root deſired. 


For 15 =60N — 72: The Root being 5, makes 25 =60 — 35. 
7 £ In 
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In theother Inſtance, half 8 is 4, the Square 16; to which 153 added, is 16g 
the Square Root whereof is 13 ; from whence 4 taken, leaves 9 for the Value 
of 1. 

So ſhall the Square be 81, and fo much 1s 153 lacking 72 that is 8. 


Tf far Dzazity. But when in Equations of this ſort ſome Quantities are orderly omitted between 
uittid, the Quantities propounded ; then after the Root or Value rather found as before 
out thereof let there be a Root extracted, according to the Number of Quantities 
omitted, as before noted inthe former ſort of Equations. 

As ſuppoſe 155 =117N— 45. Or 159= 810N— 3p. 

In the firſt of theſe, ſquaring 2 the Half of 4, there ariſeth 4, which added: 
to 117 makerh 121, the Square Root of which is 11 ; whence if 2 the firſt Half 
be ſubſtracted, there reſteth 9; which becauſe one Denomination is omitted, the 
Square Root thereof 3 is the Number delired. 

In the other 2. ſquared is 2, which added to 810, makes ? ***, the Square Root 
of which is *,7 ; if then 3. be abated, there remaineth *{?*. or 27, whichis a Cube 
Number, and the Cube Root thereof 3 is the Value delired. 

155 —=117 N —453 81 =117 — 36, 
So the Root being 3 IS as 
159 =810N — 3Þ 729 = 810 — 81, 
2Tfin a vatuwral  5ly, Aﬀetted Equations of the third Sort, to wit, conſiſting of 3 Quantities in 
wh wh A eee their natural Order, without omiſflion of any Denominations, and having their 
x $i eem® leaſt Quantity joined with —, as 5 = 4 — N, have 2 Roots or Values, and 
therefore are called Ambiguous Equations - For finding both which, the Rule is 
thus; Square half the middle Quantity as before, from thence ſubitra@ the ſmal- 
leſt Quantity, extract the Square Root of the Reſidue, and add this Root to the 
Balf firſt taken for the Value-of one, and take it away from the Half for the 
Value of the other Root : And either of theſe Numbers ſhall be as the Root of 
the Equation, and one of them ſhall ſerve to reſolve the Equation, as occafion 
ſhall require ; and which of the two.is neceſſary, by the Frame of the Queſtion is 
directed. 

For though no Number can have 2 Square Roots, or 2 Cube Roots, @&c. yet 
one Number may have both a Square:Root and a Cube Root. Yea, as before hath 
been ſeen, one Number may have ſeveral Roots of different Denominations, as 
64 hath a Square Root 8, a Cube Root 4, and a Zenzicube Root 2. And ſo in 
Equations of 'this kind, 2 Roots or'a double Value may be had, unleſs the Half of 
the Middle Quantity be equal to the Abſolute Number, for then is the Moiety or 
half of the Middle Quantity the Number ſought. And theſe 2 :Roots ſo called 
muſt be ſuch, as being added together, will make the Number of the Middle 
Quantity, and multiplied together, will make the Number of the leaſt Quantity, 
and ſo may be found without farther Operation. 


Examples. As ſuppoſe 15 = 123 — 32N. 

The Parts of 32 examined, are found to have no more to his-Compoſition 
likely to this porpoſe, than 2, 4, 8, 16 butit 2 and 16 be taken, their addi- 
tion 18 will be greater than 12: wherefore 4 and 8 making 12 by Addition, and 
32 by Multiplication, ſhall be the 2 deſired Numbers. 

And this is agreeable to the Rule : For the halt of 12 is 6, whoſe Square is 36, 
from which is to be taken 32 of the Reſidue; 4 the Square Root is 2, which ei- 
ther taken from 6 leaves 4 for the one, or added to 6 makes 8 for the other:Root 


or Value required. 


F: a:mÞes. 


51 1 Bon EN 4+ a4 165=48—32. 
So 15=12S—32N, let the Root be G and GAZEDGo=32. 


If ſome Quantity But when the Equation of this ſort omits ſome Quantities orderly, there hap- 


emitted, peneth oftentimes but one Root in Integers, and not two: From which Root or 
Value, as in the others before, muſt be extracted a Root according ito the Deno- 
minations omitted. | 

Examples, As ſuppoſe 15 $=243—135N. Or 15q=124—32N. 


In the firſt 12 ſquared is 144 3 from which-if 1.35 be taken, the'Square Root of 


the remaining 91s 3; to which if 12 be added it makes 15, which 4s no Square 
Number ; 
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Number ; but if 3 be abated from 12, the Remaigder 9 isa Square Number, and 


hath 3 for his Root. 
In the other 6 times'6 1s 36, whence 32 abated leaves 4, whoſe Square Root is 


2; to which if 6 be added ariſeth 8, the Cube Root whereof is 2 for the Number 
delired ; but if 2 be abated from 6, there remaineth 4, which is no Cube Num- 
ber, nor hath a Cube Root in whole Numbers. 

- 155==245—135N 8$1==216—135. 

Thus the Root being IS as 
2 . 15=t20-— z32N 64= 96— 32. 
Becauſe in every Operation where an Equation ariſeth, it is to. be noted, That *©>Þ 
according to the Suppoſlition for Reſolution of the Propoſal, ſo will the Equation 
be produced of the one ſort or other ; and when Equations of this ſort happen, 
wherein is 2 double Valuation of the Root, the form of the Queſtion ſheweth which 
of the 2 Roots is to be taken, unleſs the Propolition may be truly reſolved by 
both, as ſometimes it cometh to paſs. 
Ex, Wheve the 


Oueſtions wherein the firſk ſort of AſfeQed Equations come to be reſolved. > "<lnhqn 
1. A Merchant buyeth 45 C. and 8816. of Pepper, the Tare is 12 tb. pcr Cent. folred. | 
the Hundred coſt 6+ /. and the whole 2741. how many Pound is the Hundred Q 0 the Pounds 
accompted ? of _ 
Anſw. 132 1b. Reſolution. 
Here ſuppoſing the Hundred to be 12, the Tare abated makes it 1 4 — 12. 
Then aS 1%. 14 — 12:: 45% +88. 455 Rs te cine, 1a 


455 —452T — 1056 2975 — 298334, — 6969}. 


I S: #5 55 
And then as 1 . 63 _ Z 
2975 — 29834 — 69694 
Wherefore SE CY 9223 == 274. 


I5 ; 
And 2745 =2975 — 298332 — 6969+. And 235 = 29834 — 6969}. 
And 15 = 129554 + 303335 And IS = 132 tb. 

$5$21764 


7458 . 
or = of 129+ is 64 2-or —- ſquared i a nM 
F Z 9 5 4755 Its qu 15 13225 and 3037 L'3 


: 62928 : 
or #227522 added is 25 the 2 whereof is ©=* 
13225 13225 15 
1 


8 | 8 
whereto = added makes the Total = ” or 132, 
5 


Proof. 


If 132 th. abate 12 th. for Tare, then 1 C, ſhall be-but 1 20 fb. Proof. 
Andas1iC. 120tb :: 45C + 88t . 5480tb. 
And as 132 tb . 6+1 :: 548oTtb . 2741. 
2. Two Men have Silks to ſell, viz. A hath 40 Els, and B go; and the Silk of Q.0f Silks,how 
A being not ſo fine as the Silk of Z, he-ſelleth. in every Angel more by + of an El1 7 /o!d for an 
than B doth, and both their Monies. made 42 Angels : now how much did each of © 


them ſell for an angel? _ | 
Anſw. 4 ſold 3+ Ells, B ſold 3 Ells for an Angel. Reſolution, 


Here ſuppoſing the leaſt Quantity which is B, to be 12 ; 
Then muſt A fell 14 + —Ell : and each whole Parcel divided thereby, 

: 90 40 120 

is for B Ke for A E-EIN or reduced = | 
And theſe two Numbers declaring the Angels each Man —_— ; 

120 90 3904 + 90 

It follows that —--— 4+ — = 42. And reduced —==— = 42. 
"2-rin 33 Fig * 


And 390+ + goN =1265 4-422. And 1265 = 3484+ 99N. 
And 215 =582 +15N. And15 = £534 +4+£N. 
And 1 =3. For + of i is 22, ſquared is 4+; whereto + er 2-4 added, 


is 15 they 5 whereof is 72, to which 22 added makes £24 or 3. 


FAT 


A 


Prock. Ells 
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Proof. 
Ells 
A 3+ or 7*) 40 (4. (12 Angels. B 3) 90 (30 Angels. 
And 12 + 3o = 42. 


; he * : . : 
Go | oats : T Queſtions wherein the ſecond ſort of Aﬀected Equations come to be reſolved. 
reſolved. 1. Three traffique together, A putteth in Stock 141. leſs than B, and B and C 


Q. Of the Stock together put in 148]. they gain 7 hi 
3 che . th 421. more than their Stock, of which A taket 
ard Gamof 3 $0221. what was each Man's Stock and Part of the Gain ? = 


Merchants. 


*Reſoluricn, © 4#ſw. The Stock of A501. B641. C841. Gains in all 2401. of which to 4 


60:-l. B7737l. C 1loop:d. 
Here ſuppoſing the Stock of 4 to be 12; then muſt the Stock of B be 
12 +143 and Band C-making up 148, theStock of C muſt be 134 — 17 : 
and all theſe three added, make 1 2 4- 148 the whole Stock, which with 42 
more, that is 12 + 190, is all the Gains. 


| I I 90 
Then as 12 +148 . 12, +190: 12. — mA, Gain of A 
15 + 190% __ _ __ : 
And then IS + 148_ 7 6033. And 33 5 + 62704 = 20002 -+ 296000, 
And 335 c——_ 296000 i 42702. And 15 c—_ 296000 EIN 4270 
And I 2, — JO 35 33 
For -.. of ling IS ni ts ſquared 1s 4558225 - 3. 296000 - 9968000 
=p by * q — to which , that is I 


. 14326225 - 378 : 
added is £1 the 5 whereof is TA, from which _ taken, the Re- 
> . 1650 
mainder 1s 3 

| Proof. 

Proof. The Stock of 4 leſs by 14 than B; if therefore it be 50, that of muſt b 
64, thatis 50-14. And becauſe Band C made 148, if "be 64, then mult C 
be 84, for 84 1-64 = 148 : and the Gains being 42 more than the Stock, muſt 
be 240, for 50 - 64 + 84 + 42 = 240, and then by the Rules of Fellowſhip, 

: : 5O 6032 A. 
If 198 gain 240, the Gain of 4 64 is 77:2 B. 
: ds 1018 E; 
Q. Of theDays 2, A Traveller hath a Journey to go of 2955 Miles, and the firſt Day he goeth 


- __ 1: Mile, and every Day afterwards increaſeth his Journey by + of a Mile as in an 
formed, Aritbmetical Progreſſion : in how many Days ſhall he finiſh his Journey ? 
Reſolution. Anſw. In 180 Days. | 


Here are given the firſt Term of the Progreſſion 12, the Exceſs + and the 
Sum 2955, to find the Number of Terms ; for which ſuppoſing 12, then 
ſhall all the Exceſſes or Number of Spaces be 12 — 1N, by which the Ex- 


ceſs multiplied, theProduct is n. n_ : 
the firſt Term added which is 1, or reduced to hke Denomination 2, ſo 


: T 8N 
will the Total be 4 the laſt Term of that Progreſſion ; which gotten, 


N 
— the Sum of all the Exceſles ; to which 


becauſe « -+@in.T=Z, the firſt 2 isadded to the laſt Term EO 


| I 17N I 
and the Total Ln multiplied by 52, (ſeeing the whole Number of 


: Places is ſuppoſed to be 12) the Produt is <5Irrh, the Sum of the Pro- 


gre 10.. 


So 1s ER 2955, And13 +172 = 35460. 
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And 15 =35460— 172. And IN I $0. 
For of x7 is 87, or 7 ſquared 2, to which "© added, makes "4222 
4 


4 
whoſe Square Root 1s *2.”, from whence *? taken, there remaineth T3 


67 TOs 
Proof. Proof, 


Seeing & 17 . Z 2955, are given thereby, the Rules before in Progreſſion 
direct to the LE of T the Number here —_ rein Par 


—XSLX X, 
For vines Er, — & +3X==T. That is in Numbers 


Xq 
vii pxret" "50 — 2 +. =18>, Ct 
; 77 p 
, N324—36+1+141840 : 
Or V: 57 triocety Like : — ++ #= 180 
141840 
=> oþ 
324 
2165 
1166 226 2262—1-7. 
DEC 644 SETS! And LE — + 
Ms 2 I2 
FE fs o—L2 . ol I 6 
And = 180. And 31 8+r — 3?” — 180. 
I2 2 2 
Queſtions, wherein the third Sort of Aﬀe&ed Equations come to be reſolved. bn. oy the 
toira Sores are 


I. Two Numbers added together make 8, but added ſeverally, with their re- rylved. 
ſpeQtive Squares and Cubes, make 1 94: what are —_ Numbers ? « Of 2 Num+ 
Anſw. 3 and 5. _ what they 
Here ſuppoſing one of the two Numbers tobe 12, then muſt the other be R-folurion. 
8—1Z. Theſe with their Squares and Cubes are thus : 


12 Numbers 8—12. 
15 Squares 15 +64 — 16Z. 
I@ Cubes 243 4+-512—1q—192 2. 
16-417 41+ : 
 —1@ +255 — 2092 + 584- L/ 
Total of both 263 — 2082 + 584- 


—_—_  —_—e ere oo ro 


| And then 2635 — 2084 + 584 =194. And 263 = 2084 — 3 go. 
And13 =84 —15. Andiz=30rs. 
For 7 of 82 is 4, ſquared is 16; from whence 15 ſubſtraQed, there is left r 
whoſe Square Root is 1, which added to 4 makes 5, or taken from 4 leaves 3, for 
the Value of either Root ; both which are neceſ[ary to the Solution of this Queſtion. 


Proof. 
f- Proof. 


2 5 Þ 5 
ene - And Sn da 
And 39 +155 =194. 

2. A Man owed a Sum of Money, which might be divided into two ſuch Parts, Q Of « Debt, 
that being multiplied would make 24, and their Cubes added together 280 : : what it was, 
what was the Debt ? | 

Anſw. 101. | p Reſolution. 


Here ſuppoſing one Part of the two to be 12, then muſt the other be => 


I 
The Cubes of both which are, by 
8 A 12 


- 
= — = — - - — 
u I + 0 Herne Et eG > >” Ys eter ers Eee 
» - . pe * 
a _ 
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Wi LA 3 
24 576 13824 And'2 2.12 ROO I 541 3824 


I2. 15. I'Þ. _—— . ; © To 


And this equal to 280. Wherefore 15 = 280— 1 3824. 


And 1 z 3= 4 or 6. ; 
For < of 280 is 140, ſquared is 19600 out of which 13824 taken, the Re- 


main is 5776, whoſe Square Root is 76; which added to 140, maketh 216, 
and abated from it, leaveth 64 ; out of both which the Cube Root extracted, 
becauſe there are 2 Quantities omitted in the Equation, the Roots deſired are. 
6 and 4. : 

| Proof. 

Parts. Debt.. Cubes. Sum. 
6 4-4 =10. 6X 4D= 24. 216 + 64= 280. 


Ex. Where te Oueſtions wherein according to the Suppoſition, ſo the Equation happens to be of one 
Equation is 46> ſort or other. 


tording to the ; 
Suppoſition. 1. A Number thought upon hath two Parts, of which the one 1s 4, and the 


ve Nurs other multiplied into it ſelf; and then alſo with 4 the two ProduQts will be 117: 
#4 what was that Number ? 
Reſclu:ion, Anſw. 13. 

Here ſuppoſing the Number to be 12, then 1 Part being 4, the other Part 
muſt be 12 — 4: This Part ſquared is 15 — 84 ++ 16. And the ſaid un- 
known Part (that is 1 + — 4) multiplied by 4, is 42 — 16 3, which added to 
the Square, makes 13—4Z ; which being equal to 117, makes an Equation 


of the firſt Sort thus : 


15=4z +117. And 14 =13. 

For + of 4 is 2, ſquared is 4, to which 117 added is 121, the Square Root of 
which is 11, and thereto 2 added is 13, the Number deſired. 

But if Suppoſition be made for the unknown Part, then if that Part be 17, 
the whole Number ſhall be'tz +4: And then multiplying this Part by it 
ſelf, and alſo by 4, the known Part there will ariſe 15 and 42 ; Which be- 
ing equal to 117, makes an Equation of the ſecond Sort thus: 15=117-4z, 
And 14 =9, the unknown Part. 

For 7 of 42 is-2, which ſquared is 4, this added to 117 is 121, whoſe Square 
Root is 11 ; from whence 2 taken, there remaineth 9g for the Part unknown, 


Proof. 


Proof, Sb Proof. 
Parts, Whole Number. 
4+9=13- One Part led into the other 9x 4 = 36 
| One Part ſquared 9x 9= B81 


| | 117 Total. 

Qof Numbers, 2. There are 3 Numbers in Geometrical Proportion, the greateſt Extream is 204+ 
at the Leaſt the leaſt Extream with the double of the middle Term makes 22; what is the 

and Mean. - Jeaſt Extream, and the middle Term ? 

Anſw. The leaſt Extream is 4, and the middle Term 9g. 


Here ſuppoſing the leaſt Extream to be 14 : And becauſe the leaſt with the 
double of the middle Term muſt make 22, the middle Term ſhall be 
11—72, for his double is 22—1z, which with 12 is 22. Then becauſe the 
Product of the Mean multiplied into it ſelf is equal to the Produc of the 
Extreams, the two Extreams multiplied, which are 12 and 20-, produce 
**2- Andthe Mean that is 11—72, ſquared is 121-435-112 ; which being 

- equal to the other, the Equation ſtands thus, 1214 35—114=%z. And 
by ReduCtion 48413—442=812. ' Aud again 13=1254—484, an E- 
quation of the third Sort. And 14 =4. 

For 7 of 125 is '3*, ſquared is **£**; from which 484 that is *?? © abated, 
the Remain 1s **£*2, whoſe Square Root. is *2?7 ; this abated from *2*, 
leaves 4 or 4 for the Root deſired. And although by Addition of the Square 
Root to the Half, as in other Equations of the third Sort, that is *2” to 

*;*, another Root will be obtained, to wit *++, '6f 121; yet cannot this 

be 


R: ſolution. 


T 9 
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he the Root intended by the Propoſition, becauſe the leaſt Extream with 
the double of the middle Term was bounded to make but 22, when this Root 
121 is much more of it felf. But if the middle Term be ſuppoſed 1 2, then 
becauſe the double thereof with the leaſt Term muſt make 22, that leaſt 
Term muſt be 22—2z. And ſeeing the Square of the Mean 1, thatis 15, 
muſt be equal to the Product of the two Extreams, that is 22 — 24 x 207, 
which is 4457—4072, there ariſeth an Equation of the ſecond Sort, that is 
13 =4455: —4072. And 14 =9g. 

For + of .40% is 5, whoſe Square is *£5*, to which adding 445=, or 7227, 

the Total is * ©? the Square of *--” ; from which * abated, there remain- 
eth ?f, or 9 for the middle Term. 


| Proof. Proof, 
Proportionals 4 .. 9 . 204. And 4 + 9 +9 = 23; 
 Extreams 4 x 204 = 81. | Mean 9 x 9 = 81. 
Reſolution of AﬀeRed Equations, by Mr. Oughtred's Way. a_— 


Mr. Oughtred in the 16th Chapter of his Clavis, hath delivered two Rules for tions by Mr. 
the Reſolution of every Equation, whereinare 3 Species or Quantities orderly afſ- Ovehtred- 
cending, ſuch as thoſe herein already ſpoken to; and dire&s; that the Abſolute 
Number (being one of the three) ſhall be reckoned the Rectangle (or Produ) 
of the two Magnirudes ſought, whether Root, Square, or Cube, &c. that is to 
fay, ſuch as is the Power of the middle Species. And in the middle Species, if the 
higheſt be Negative, the Coefficient ſhail be counted the Sum of the ſought Mag- 
nitudes, and be manifeſt of both. But if the higheſt Species be Affirmative, the 
Coefficient ſhall be the Difference of the Magnitudes ſought ; and the ſame Spe- 
cies ſhall be ſhewn of the Greater denied, or of the Leſler affirmed. | 

And ſeeing (by the ſecond Chapter of this 4th Part in the Invention of Equa- 
tions it appeareth) that the Sum and ReQangle of two Magnitudes given, the 
Difference is given z or the Difference and Rectangle given, the Sum is given 
and by the Sum and Difference the Magnitudes themſelves are given. - So as Z 
and X given, A and E may be found by the ſaid Rules, thus by him ſymbolized. 


1. 2Z4 V:47q—E: C)=2" | Saw & 
| Oug' tred for 
2. +/:3XqbF.: £2) + X= - | by og *g 


Theſe two Rules being the ſame in effe& with thoſe before handled in the An- 
tient Coſlical way, for Reſolution of orderly -ife&ed Equations, will need no Ex- 
planation here ; and the rather, for that the ſame Author afterward, in a Tra&t 
of 28 Sedions, or Precepts, hath taught the Inveſtigation of the Root of all forts 
of Aﬀe@ed Equations, as well diſordered as others, in one Method ; which to avoid 
multiplicity of Rules, is chiefly to be choſen and followed. 

In this joint way of Work, contrary to that by Cofſicks, the Abſolute Number Difference in the 
or Magnitude is ſet ſolitary, and not the higheſt ; ſo as the three ſorts of Equa- ro Jrom 


tions before | 


Set thus 5 =2> +N. 3 =N —z2. 3 =2 —N. 
are here Aq  —A =N. Aq+A =N. A — Aq=N. 
And fo Aq—XA=#Z FE +FXE=A ZA—_Aq=A&. 
The Reaſon whereof is, becauſe every Equation may, by Reduction, be bronght The Namber 
> toan Abſolute Number or Magnitude, which being known, is certain and with- _ Ns of 
out Fiction or Figuration, and ſo may be ſet againſt all the other unknown Parts ;,, he. | 
.. of the Equation. For it is evident in this Equation, | 
830 = 10ofs + 2053 + 400 + 31250N. Or in Species tranſlated, 
8Acc — 10Aqc — 20Aqq — 400Ac = 31250, that the eighth Part of 
Iofs þ 2053 + 400p + 31250N muſt be a Zenzicube Number. And that 
203 3 + 400 + 31250N contain a certain Number of Surſolids: And alſo 
that 400p + 31250N, contain certain Zenzizenzikes. And ſo conlequently 
31250 ſhall contain therein certain Cubes, as may be proved, the Root be- 


Ing 5. 
The 
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:8 Precepes o The Subſtance of thoſe 28 Se&ions, or Precepts, ( ſave what concerns the uſe of 

Mr. . - © gay Logarithms, already learned ) follows in order as the Author hath left them ; the 

fx ny Tranſlation whereof, with the following Examples, will be ſufficient, without 
Additional Illuſtration. h 

x. To conſtitute 1. The manner of conſtituting an Aﬀed#ed Equation ; Let there be taken at plea- 

an Aﬀicied ſure, for B, 3; for Cq, 16; forDc, 125 ; for Fqq, 1296, &c. Neither is it ma- 

Equation. terial, whether the Numbers are truly figurate or not. And let there be conſti- 

 tuted of theſe Coefficients, a Surſolid Equation, according to the manner of the 
Analytical Table, (in Chap. 11. Figuration of Rational Species ) vix. 

Exampie. Lqc— 5BLqq ++ 10CqLc— 1oDcLq + FqqL =Gqc; which in Numbers ap- 
pointing L(the Root)47,ſhall be 1qc—1 5qq-160c—1 250q +6480l-=170304782: 
or omitting the Diſtintion of the Uncie ; For 15qq, fay BLqq ; for 160oc, ſay 
Calc; for 1250q, ſay DcLq; and for 6480l, ſay FqqL. For if L be 47, then 
ſhall Lq=2209, and Lc=103823, and Lqq=4879681, and Lqc=229345007. 


The Pra@ice of this Conſtitution. 


BLqq 229345007 Lqc. 

I 54879681 -—73195215 
CqLc 155149792 

160x103823 --16611680 
 DcLq 172761472 

1250 X 2209 —2761250 

(. FqqL | 170000222 THe 
6480 x 47 —-+ 304560 


1703047382 Gqc. 


2. Everjownto 2, Count every propounded Equation as this now found. 
be counted as 


19c — 1599 + 160c— 1250q +6480] = 170304782. 
_ E*-' Or the Numbers changed into Species. | 
: Lqc— BLqq + CqlLc — DcLq + FqqL—=Gqc. 

And if there were more Species of the Aﬀections, conſequently they might be 
expreſſed by Hcce, Kqqe, Mqec, Necc, and fo further, 
2. To ſewch out _ 3- Of the Root L. there ſhall by theſe be two Parts ſearched out, to wit, A the 
the two Parts, firit Side, and E the ſecond Side, or whatſoever is ſubſequent ; wherefore 
Example, L=A-+E, and all the Powers of L equally to the like Powers of A —E. As 

Lq=Aq+2aE4-Eq. And Lc=Ac43a4qt43AEq-+Ec, &c. 

4. Heterogenzals 4. In the propounded Equation, the Power to be reſolved 170304782, or Gqc, 
not t» be aided ig a Surfolid, 'of which kind alſo are the ſeveral Species of the Aﬀettions ; for He- 
or ſubſtrat:4, tcyogeneals cannot be added nor ſubſtrated among themſelves. | 
*. Two :binzsro 5- Wherefore in the ſeveral AﬀeCtions, 2 things are to be conſidered, The 
be conſicered, Degree of Aﬀection, and the Coefficent ; as in 15qq, the Degree of Afﬀection is 
(1) Tv Degree ſquared Square, and the Coefficient 15 Root : In 160c, the Degree of Aﬀettion is 


How to expreſs 
more Aﬀettions. 


of Affection. = Cube, and the Coefficient 160 Square: In 12509, the Degree of affeRtion is Square 
(LI BpCu and the Coefficient 1250 Cube: Laſtly, in 64801 the Degree of Aﬀetion is 


Root, and the Coefficient 6480 ſquared Square: and hence ariſe 2 Conſeftaries 
for Extraction of the ſingular Sides. 

6. Conſeftayy 6. The firſt ConſeQtary is, if the Root of the Coefficient according to his own 

from thee. Kind multiplied into the Degree of AﬀeCtion, ſhall multiply the ſame Coeffici- 
ent, the Produdt ſhall be of the ſame kind with the Power to be reſolved : As in 

Example. the precedent Equation, if the Side 15 multiplied ſquared-ſquaredly, be multi- 
plied into 15 and if yq 160 cubed be multiplied into 160 ſquared ; and if 
yc1250 ſquared be multiplied into the Cube of 1250; Laſtly if /qq 6480 be 
multiplicd into the ſquared Square of 6480: of all theſe ſeveral Multiplications 
ſhall ariſe a Surſolid Number. And this Analytical Multiplication is the manner 


of reducing every Coefficient to the Species of the Power to be reſolved, moſt 
uſed in ExtraCtion of every firſt Side. 


: 7. From whence alſo moſt clearly appeareth, That if the Number ariſing of 
the Coefficients, in this manner reduced and compared, be leſs than the Power to 
be reſolved, the Side thereof alſo is leſs than the ſide of the Power to be re- 
ſolved ; butif Greater, it is Greater z and if Equal, Equal. Therefore in this 


Equation 


7. Another Con- 
ſeftary from the 
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Equation 1qc — 1599 + 160c— 12509 +.6480l = 170304782 ; or 190304782 Example. 
+ 15 9q— 160c4+1250q —64801=1 qe. If then the lateral Coefficient 
15, and yqi6o, and /c1250, and vqq 6482 be made Surſolids, they ſhall pro- 
duce four Homogeneal Species of Aﬀections, to wit, 7593 .., 323$.., 1450 - + 
o5$1 .., which by Logarithms 1s moſt ealily done, and ſufficiently exact for the 


purpoſe. 


Logarithms, Coefficient Numbers. 
1) 2) 3) 4) arethe Dimenſions in the Coefficient. 
1) 5 Xx 1,17609,12591 I5-49q 
5,88045,62955 37593 ++ 
2] 2,20411,99927 1160 C 
5 X 1,10205,99913 12.65 | 
5,51029,99565 . © —3238.; 
3) 3,09691,001 30 1250q 
$ x 1,03230,33376 10,8 — 
5,16151,66880 I-1450 : 
4) 3,81157;50059 6480 1 
5 X0,95289,37514 38,97 .. 
4,76446,87570 —OFB1 « 


ee EI O—— —  —————  — 
—_— 
mms 


The Species being gathered into one Sum, according to the Order of their Signs 
among thoſe propounded in the Equation, it ſhall be, that 

170304700 + 759390 — 323800 + 145000— 058100 =16C = 170827100: 
which alſo in other Equations may likewiſe be done. 

8. The ſecond ConſeQary is,if the Power to be reſolved be divided by the Coeffici- 8. The ſecoxe 
ent, the Quotient ſhall be referred to the ſame Degree of Aﬀection ; that is, the Corſeftary. 
Quotient ſhall be the Sideif the Aﬀection be under the Side, or the Square if under 
the Square, and ſo of other Degrees: as in the former Equation, if 170304782 be Example. 
divided by 15, the Quotient ſhall be {quaredly Quadratical ; if by 160, the Quo- 
tient ſhall be Cubical z if by 1250, the Quotient ſhall be Quadratical ; and if by 
6480, the Quotient ſhall be Lateral ; wherefore not always the Quotient it ſelt, 
but for the moſt part the Root thereof, according to the Degree of AﬀeCStion, 
ſhall be the ſingular ſide to be extracted. 

9. In ſearching out the ſecond Figure of the Root, this ought to be remembred, 9- What to be 
that according to the Number of Figures in the Quotient, the Degree thereof "97d.in finding 
ſhall be very nearly reckoned ; as if the Quotient conſiſt in one Figure only, it prob gra -_- 
may be a Side; if in 2, a Squate; if in 3, a Cube, &c. And if the Quotient F a 
exceed 5, Or 50, or 500, Oc. it may be extended perhaps to the Degree follow- 
ing, eſpecially in the greater Afﬀections: And theſe are the Laws of Analytical 
Diwiſ1on. 

_ Neither in this ſort of ultiplication or Diviſzon, ſhall there be need to run 10, proceed on 
through the whole Power to be reſolved, with the whole Coefficient, but only to 1y ro the next 
the next Point agreeing thereto. Point. 

11. For in tlie Reſolution of 4ffeded Equations, all the Pointings of the Degrees 1;. uw the 
ought to be made in the Power to be reſolved, as. in other Figural Numbers ; Numbers art t0 
thoſe of the higheſt Degrees above, and of the Reſidue beneath. Alſo the Coef- #*! picked. 

- ficients, every one according to his own Kind, are to be pointed. The Points of 
* the former Examples ſhall be thus : 
| * Example. 


19c—159q + 160c— I250q -+ 0648dl=1 70304782 


12. And regularly (eſpecially if the Coefficient be Negative) the Number of 12. pants to ts 
Points in all ought to be equal. Wherefore if the Power to be reſolved have equal and zoia, 
more or fewer Points upon it ſelf than the Coefficient, ſo many Ciphers ſtall be #'acts ſrppiied 
ſet before that which is deficient, that the Points to both may be equal. And in 7%” 294. 
getting the ſeveral Sides, the Point of the Coefficient proper to that Side, is to 
be accommodated to the like Point above of the Power to be reſolved : which ſhall 

| 5 = be 
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be done, if the Unit's Place in the Coefficient be removed in order to the lower 
Points of the Power agreeable to his Degree. | 
13. If the Coeſ= 13, If any Coefficient be a Fraction, or Surd Side, let it be reduced to Integers 
ficient be a Fra- yyjth Decimal Parts. 
_ (nee 6: ; 14. And if need be, to purſue the ExtraQtion of the Root in the Decimal Parts, 
"} adjoin as many Ciphers as ſhall be meet after the Separatrix, and mark them above 


extratted with , þ by os 
Decimals. and below with Points in like ſort. 


1s. The Table 15. The following Table ſhews as well the Diviſors as the Gnomons, for find- 
1” the Diviſors ing the ſeveral Sides in Aﬀe&ed Equations ; collected and continued out of the 4- 
and Gnomons. ngjytical Table, before mentioned. And it is to be noted, That all the Species of 
Affrnative and every Coefficient are Affirmative, if the ſame be Affirmative ; but Negative, if 
Negative. Negative. | 


For the ' For the ſeveral following Sides to 


firſt Side.  compleat the Gnomon. | 
Aq 2AE . | f (Om - 
BA BE "py 
AC 3AqE. 3AEq . Ec 
BAq B2AE, BEq . —=Dc 
CqaA CqeE. | 
Aqq | 4 ACE. 6Aqtq. 4qAEc. Eqq 
BAC B3AgqE. B3AEq . BEc . 2 
Cqaq Cq2AE. CqEq . TTY 
Dea | DCE. 
Aqc 5agqge 1oAcEq., ioAgqtc. $5AEqq. Egc 
BAqq B4ACE. BeAqEq . B4AEc. BEqq. 
CqAc | Cqzage. CqzAEq. Cqrc. =Gqc 
DcA Dc2AE. DcEq . 
Fqqa FqqE. : GC. 7 


16. Diviſorsto 16, The Diviſors every where are taken of thoſe, which are had in the Mea- 
be orderly cal- fyre given, diſpoſed and gathered together in due order, according to their Signs. 


0 _— 17. If the higheſt Power of any Equation be Negative, that Equation is ambi- 


17. Ambiguous &UOUS. 


Equations. 18. The firſt ſingular Side is drawn out of theſe Rules, taken from the 2 Con- 
hy ff o ſe&taries in Sed?.6. and 8. 


(1) When the (1.) If the Coefficient fo far depart to the latter Part, that it ſcarce reach to 

Coefficient may the firſt Point of the Power to be reſolved, neither (alſo Analztically reduced) 

be negleed. make any great change init; it may altogether be negle&ed, in ExtraQtion of 
the firſt lingular Side. 

(2 When devol- (2.) 1f the Coefficient break forth in the fore part, and be Affirmative, it is 

ved into theCox- tO be devolved into the Conſequent Points, until a Place be made for Diviſion : 

ſequext Points. By which Diviſion the Quotient found ſhall be referred to the Degree of Aﬀection ; 
which _= in extracting the leſſer Root of an Ambiguous Equation ought to be un- 
derſtood. 

(3)When Nega- (3.) But if it be Negative, and conſiſt of more Points than the Power to be 

true and of many reſolved, the deficient Places may be ſupplied with Cyphers prefixed ; and for 


hs war the firſt lingular Side, the Root of the Coefficient it ſelf may be taken according. #1 4 


to his kind. 
(4) When the (4.) If the Points to both are equal, and the Numbers differ not much in the 


Points to both firſt Point, both of the Coefficient and of the Power to be reſolved ; the Coeff- 
" equal, cient by his Root extraQted according to the Species with which he is pointed, 
- under the Point agreeable thereto,reduced to the Species of the Power (by Analy- 

tical Multiplication) may be added to the Power to be reſolved, if it be Negative, 
or taken away if it be Affirmative, For if Ac + CqA =Dc, then ſhall 
Ac=Dc + CqA; bur if the greater Side of an Ambiguous Equation be ſought, 
the Power to be reſolved may be taken away from the Coefficient reduced : for it 
CqA — Ac =Dc, then ſhall Ac=CqaA— Dc; then the Root of the Sum or 
Difference ſhall be the firſt Side to be extracted. And note that the greater Side 
of 
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of an Ambiguous Equation may be found ſometime by Diviſion, ſometime by Ex- 
traction of the Root of the Coefficient 3 but for the moſt part by Reduction of 

the Coefficient. _ 

19. And by theſe Precepts diligently weighed at laſt, the firſt true ſingular 19. 7» fied the 
Side ſhall be that, which firſt of all ſheweth ſuch a Diagonal ;, which together with F/f o the Side. 
the Coefficients (as the Condition of the Equation requireth) multiplied according 
to the precedent Table, and all gathered together into one Sum, (diligent reſpet 
every where had as well to the Signs as Places) bringeth forth a Number nor great- 
er than the Power to be reſolved, from whence it 1s to be ſubſtrated. And it is 
to be noted, that every Negative Number is leſs than any Affirmative, and than 
any leſſer Negative, as— 4 1s leſs than 1, and than — 1 ; alſo that Subſtration 
changeth the Sign of the Subtrahend ; as from 4 take away 6, therereſteth 4 — 6, 
that is — 2; and from — 4 take away — 6, there reſteth — 4 +6, thatis 2; 
again from 4 take away —6, there reſteth 4 6, that is 10; wherefore in Ex- 
traction of the firſt ſingular Side, it is ſo often to be tried until the true Side be 
found, which by the next greater ſhall certainly be known. _ 

20. In conſtituting the Diviſor for finding the ſecond Side, the Place of the 20. 7o get the 
Coefficient multiplied into every Degree, onght to be ordered according to the 2/407 for the 
pointing of his own Degree, that is, the Place of the Coefficient under the Side _ p-_ 
ſhall be diſtant towards the left Hand, one Place from the Point or Place of 
the ſame Coefficient; the Place of the Coefficient under the Square, two Pla- 
ces z under the Cube, three, &c. And to avoid Confuſion, it will be profitable, 
in the Reſidue of the Power to be reſolved, to diſtinguiſh thoſe Points alone 
which ſerve to the preſent Root to be extracted. | 

21. Then the ſecond ſingular Side ſhall be thus gotten; Let the Diviſors of 21- 7s fnd the 
every Kind, out of the precedent Table, be gathered together into one Sum, and —_ y its 
diſpoſed in due order, and the Reſidue of the Power to be reſolved divided by * 
all that Diviſor. For the Quotient, according to the Laws of Analyrtical Divi- 
ſion (if need require it) weighed, ſhall give the ſecond ſingular Side to be gotten. 

But in this ſearch oftentimes great Difficulty happeneth, eſpecially if the Agere- 
gate of the Negative Magnitudes dividing, be almoſt equal to the Aggregate of 
the Affirmatives, (fo that the Diviſor may be leſs than the Reſidue of the power 
to be reſolved) ; which difficulty notwithſtanding the ſagacious Analyſt will 


_ eaſily avoid. 


& 
po. 
£ yo. 8 


22. Let this Rule therefore be perpetnal ; That the true ſingular ſecond Side 22-70 know the 
is that which firſt of all ſheweth ſuch a Gnomon, conſiſting of the Complements $5914 of the 
of every Kind, and multiplied Coefficients, as the Condition of the £quation re- **** 
quireth, according to the precedent Table, and all gathered together into one 
Sum, diligent reſpe& had every where, as well to the Signs as Places; which Gno- 
mon may not be greater than the Power to be reſolved, from whence it is to be 
ſubſtracted : Wherefore it is often to be tried, until the true Side be found ; 
which alſo by the next greater will moſt certainly be known. 


23. All the ſingular Sides after the Second, by Simple Diviſion, are moſt ea- 23. To get te 
fily obtained. other Figures afs 
24. If the Aﬀections are compounded of Afirmatives and Negatives, the nt 


Antecedent Precepts are to be mixt with Diſcretion and Judgment : And in the gn; we mixt 
Sides to be valued, always the greater Aﬀe&tion ſhall be conlidered before the : 
Leſler. 

25. But becauſe oftentimes above it is ſaid, it will be needful to try, which in 28. Typo Ways. 
many-fold Aﬀections, and where the Degrees are lofty, will be exceeding labo- 
rious, I will add here for a Cloſe, two Manners of eafing theſe Trials: One by sy Depreſſion. 
Depreſſion, another by the Canon of Logarithms. But in both, if the Equation By Logarithns. 


ſhall be ambiguous, all the Signs thereof ſhall be changed. Here alſo is to be 
"noted, that every Negative Number is leſs than any Affirmative, and than any 


Leſſer Negative. . 
26, The Invention of the Singular- Sides by Depreſſion: If the firſt Side be 26. Invention by 


ſought, all the Points after the Firſt, in the ſeveral Species of the given Equation, Depreſſion. 
may be cut off by the Separatrix : Afterwards all the Species miay be applied to 
the Side, that is, depreſſed by one Degree. 


Example 
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Example 1. Example 1. 199 — 72c + 2386001= 8725815. This by Depreſſion ſhall be 
made 1c-+- 238,56 — 79,2q =L) 872,5. 
Let A be 4, then ſhall 4) 872,5 (218,1 the juſt Number. 
And +64 -238,6— 115,2 = 187,4 leſs than the Juſt. 
Let A bes, then ſhall 5) 872,5 (174,5 the juſt Number. 
And + 125 +238,6—180,0=183,6 greater than the Juſt. 
The true Side therefore A=5— 1, that is 4. 


Example 2. Example 2. Of the Ambiguous Equation, ic — 3257l=— 45744 


This by Depreſſion ſhall be made 1q— 32,5 =L)— 4537- 
Let A be 4, then ſhall 4) — 45,7 (—11,4 the juſt Number. 
And 16—32,5=-16,5 leſs than the Juſt. 

Let A be 5, then ſhall 5}— 45,7 (— 9,1 the juſt Number. 
And 4 25 — 32,5=-7,5 greater than the Juſt. 

The true Side therefore A=5— 1, that is 4. 


For the ſicong If the ſecond Side be ſought, all the Points after the ſecond may be cut off in 
of re Side, the ſeveral Species; Afterwards all the Species may be applied to the Square, that 
is depreiled by two Degrees. As in the firſt Example. 


19q — 72c+ 238600] = 872581 5. This by Depreſſion ſhall be made 
1q +L) 238600 — 52] =Q,) 8725815. 

Let A be 47, then ſhall 2209) 8725815 (3949 the juſt Number. 
And 2209 + 5077 — 3384 = 3896 leſs than the Juſt. ; 

Let A be 48, then ſhall 2304) 8725815 (3787 the juſt Number. 


And 2304 + 4971 — 3456=3819 greater than the Juſt. 
The true Side therefore is 48— 1, that is 47. 


27. Omitted. 27. This being wholly about the Uſe of Logarithms, is omitted here. 


28. Examplesof 28. This contains nothing but Examples, wherein trial is made by Loga- 


Logarithms. rithms. In which Examples all the Points after the two firſt are cut off by the 
Seperatrix. 


Example 1. 19q — 72c + 238600] = 872581 5 the juſt Number. 
Let the two firſt ſingular Sides be ſought. 


47 - 1,67209,785799 |[|—72] |+-238600] 


C . 5$,01629,35737 1,85733,24964 $5,37767,04393 
QQ. . 6,68839,14316 $,01629,35737 1,67209,78579 


Pe ee raped 


6,87362,60701 7,04976,382972 
Þ+ 4879... —JATS ++ x S-11214... 


_ And+4870... þ11214...— 7475 -..=-+ 8618... leſs than the Juſt. 


48 . 1,68124,12374 1,85733,24964 $,37767,04393 
GC. $:94372,37122 $,04372,37122 1,68124,12374 


QQ.. 6,72496,494.96 6,90105,62086 7,05891,16767 
I 5308... —7962 .. . 11453 ©: 


And + 5308... + 11453 ... — 7962 ...= + $799... greater than the Juſt. 
The true Root therefore ſhall be 48 —1, that is 47. 


Example 
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Example 2. 1C — 32571 =— 45744 the juſt Number, 
Let the two firſt Singular Sides be ſought. 
48. 1,68124,12374 — 3257 . 3,51281,77586 
C - $,04372,37122 1,63124,12374 
+1106 — I563 . 5,19405,89960 
And + 1106 — 1563 =— 457- Leſs than the Juſt (at leaſt not Greater). 
49'- 1,69019,60800 — 3257 . 3,51281,77586 
C . $,07058,82400 1,6901 9,60800 
£1176 — 1596 , 5,20301,38386 


And +1176 — 1596 =— 420. Greater than the Juſt. 
The true Root therefore ſhall be 49 — 1, that is 48. 


The ſecond Side may alſo be found by Logarithms, Depreſſion preceding. 
As in Example, 19q — 1246,00q = 08972,6256. 


This depreſſed ſquaredly, ſhall be made 1q— 1246 =Q) 8972,6. 
The two firſt Singular Sides may be ſuppoſed. 


34 + 1,53147,89170 8972,6 3,95291,83073 
Q. . 3,96295,78340 320629579340 
o+1156. Value 7,75 0,88996,04733 The Juſt. 
And + 1156 — 1246 =— 90. Leſs than the Juſt. 
36 . 1,55630,25008 8972,6 93,95291,83073 
Q, . 3,11260,50016 3,11260,50016 
—Þ 1296 Value 6,92 0,84031,33057 The Juſt. 


And + 1296 — 1246 = + 50. Greater than the Juſt. 


Upon theſe Examples, in the 26th and 28th Sections, the ſame Author after- Notes of the 
wards hath added ſome Notes of Explanation; the Subſtance whereof is thus; Author. 
That is called The juſt Number, which ariſeth of the Application of the Power what called rhe 
' tobe reſolved to the Degree of the ſuppoſed Side, by which Depreſlion is made : jus Nunber. 
For this is the Meaſure to which all the other Species duly gathered together, ought 
to be equal. As in the firſt Example of the 26th SeCtion, 1c4238,6—7,2q=L) 
872,5- If for the firſt Side be ſuppoſed 5, it muſt be that C:5:4-238,6—7,2Q: 
5:=872,5 divided by 5; that is I 25-1-238,6—(7,2x25) 180, towit 183,6 to be 
equal to 1745 the Juſt. But it 1s greater, and therefore the true Side is leſs than 
5 3 therefore let 4 be again ſuppoſed, and make trial whether C:4:4-238,6—7,2 
Q:4: be equal to 872,5 divided by 4. 
But leſt in theſe Examples, as alſo in the following, theſe Trials be taken up Monirions, 
by chance, it muſt be admoniſhed, 
I. If the Homogeneal Power of the Extrafted Root, exceed the Power to be x. Monitiow 
reſolved ; or if the Magnitudes increaſing the Power to be reſolved, exceed them 
which they leſſen ; The true Side A (for the moſt part) ſhall be leſs than the 
Side extracted, but otherwiſe greater : As in this Equation. 


 1C+26,00col-==1 $093 713 
1$0,9 (4 The Side A. 
26,0 Cq. 


vq26 is 5, in 26 is made 130, taken from 180, there reſteth 50,C:3-: which 
is leſs than 180 ; wherefore the true Side A is greater than 3. 


8 C 28. 
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2. Monirion. 


3. Monition. 


15 Examples of 
the ſame Au- 
thor, and bis 
Notts thereupon. 
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2ly. If the Diviſors under the ſame Sign with the Reſidue of the Power to be 
reſolved, exceed them which are under a diverſe Sign, the true SideE (for the 
moſt part) ſhall be leſs than the Quotient ; but otherwiſe greater: As in this 


Equation. 


1568] — 1c =21952 . 


The ſame alſo happeneth in Ambiguous Equations, when the Reſidue of the 
Power to be reſolved is Affirmative : As in this Equatzon, 


6768] — 1c= 214273 , 


The Work of both. 


21 952 (28 The two firſt Sides. 214 | 273 (47 The 2 firſt Sides. 
15168. C 67158 | Cq 
—8| . 11 Ac p —64] |—AC 
0251 waa AMR Dd 
I-23 ' 36. Subtrabend. +206 | 972 | Subtrahend. 
R—1 { 408 R4- 7] 553 
1:2 |—3Aq 4'8 |—3Aq 
6}; —3A 112 |—3A 
—1:26 | — 4 | 92 
+: [368; q_ +5758] _Cq 
+ | 308 ; Diviſor. + 1 | 848 | Diviſor. 


The Sign R is —; But—1,26 is leſs TheSignis +; But the Diviſor out of 
than + 1,568. Wherefore the true the Degrees of the Side A Negative, 
Side E. is greater than the Quotient IS leſs than the Coefficient Affirmative 
4- Diviſor ; that is — 4,92, is leſs than 

. 6,768. Wherefore the true Side 
ſhall be greater than the Quotient 


4 


3ly. If after theſe Monitions ſome Doubt remain, trial by 5 ſhall be moſt fit to 
be begun ; and from thence Inquiry to be continued by odd Numbers : Or the 
ſame may be done by Depreſſion, or by Logarithms. 


The other Examples of the ſame Author, with Ins Notes thereupon. 


Ex.1. 1qc— 15qq + 160c — 1250q + 06480] = 170304782 
That is Lqc — BLqq + CqLc — DcLq + FqqL = Gqc. 


Chap.I'V. 


Reſolution 


1703 


_ 


—3955 


978 


04782 


(47 


\ 


Diviſor. 


| SRI 


of Equations; 


\ 


—_—__ 


o 


e 1n this Example vqc1703 Is 4+, by SedF. 18. Rulei, For as it appeareth out 
of Se 7. there is not made any notable Change in the firſt Point, by the Coeffi- 


Kients analytically reduced ; wherefore the tru 
 Thetrue Side E is leſs than the Quotient 9 3 


e Side A ſhall be 4.- 
becauſe the Diviſors under the Sign 
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+, (which is the Sign of the Reſidue) exceed them which are under the Sign —. Exam- 
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Ex am| le p E A 4. 
Ic 4 420000] =247651713 14 ©. * 19974 = 247517936 
| Thatis Lc | Kind -— . - ——__—_ That is Le ++ BLq = Dc. 
247 | 651 | 713 (417 247 617 | 936 (417 
2 = of po ©; "= _ 1 6 08 
64 AC 64-+ AC 
168 [0000 | CqA 163} 12\] _ Baq 
232 [ooo _—  225!12 | __ |Subtrabend. 
R 15 651 1513 R 22 {497 936 | | 
4|8 3Aq' 4,8 3Aq 
12 3A "00 3A 
4 | 200, 00 | Cq | 8 056 B2A 
9 120, ©O  Diviſor. gs : 29 os 
4|8 |  3AqE MET Hmong 2 ud pak 
| I Ec 12 __ 
4 200] 00 | CqE I 
1 9s; yup p3] Jrany —_ 8. 056 B2AE 
9 ;131 yoo. Subtrahend. af Eq 
994723 13 13: 077 | | "MW Subtrahend 
$94] 3 3Aq 
1 | 23 3A R 9 420 ' 236 
420 | 000 | Cq 504 3 324 
gs 54 IE: 23 | 3 
O 
925 | 53 Dvviſor. $25 4a | B2A 
31530[1 3AqE I | 007 B 
| = 3 [332 [277 | Diver 
2 | 940 Joo CqeE 3 530 I Ale 
CE dos alin | | o[27 | 3 
: 65301713 Subtrabend. ms! ic 
51780118 | B2AE 
—-| £28 = 
9)4201236 | Subtrabend. 


In this Example In this Example 


42) 247 (6—, by Sed. 18. Rule 2, For 10) 247 (24 += Q;5=: by Se@.18. 
42 reduced Analytically by Se&.6 and Rule 2. But 10 Q:5:=250 Cf 247,6 by 
8, It is made 252, greater than 247: Monition 1. 

And the true Side A is leſs than 6, be- 
cauſe C:6—: exceeds 247,6. 


Example 
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Example 4.. Example 5. 
19q — 442990c5l = 022252086  19q — 1 24600q = 089726256 
That is Lqq — DcL = Fqq. | | That is Lqq — CqLq = Fqq. 
O 2225 2086| (354 O >| 8972 6256 | (354 
OP 2990 05 ——— = 12 | 4500 —Oq 
—+8r } | Aqq | + 81 Aqq 
> 9970 I5 ij —DcA — 112 | 1400 —Cqaq . 
—r; ' 8970 + 8 | Subtrabend. wa 31 | 1400 OT Subrrabend. 
R R 52) 1195 3536} Kk 4a. 2372 6256 
io's - 4AC p 10|8 4AC 
1 54 | 6Aq 54 6Aq 
L-* | 4A I2 4A | 
Fx 1398-7 ] + 11] 352 £ 
I. 6; 9220; 99 | Diwv1ſor. | 1246 Oy. Sr. iow 
4, © 721 act — 7|5006 [oo 
13 | JO 6s AqEq A 4 ps o0 | Diviſor 
x | 509 4+AEc w— 4AcE 
3433} | Bi 13|50 | GAGE 
--69 | 2625 $-Þ x | FOO 4AEC 
—22 | 1495 [025 | —DCE. oe, 5 JT Eqq 
£46 | 9129 975 Subtrabend. —+ 69 0625 LES 
R 5 | 2295] 3836 | 37 |3800]ſ0 |—CqzAE 
r | 7150 [0 4AC | 3] 1599100” 
| 7350 6Aq —_ EY 1 
I 40 4A —+ 28| 5675 | 00 Far momaene 
I [amr 640 | R 3 |4697 | 6256 _ 
_ 4429| 9005 —Dc | 1|7150]0 4AC 
1 | 2793| 7395 j Diviſor. 73| 50 6Aq 
mens | ces} ans | cnn oor 140 4A 
6 | 8600] 0 4AcE | — | pai 
1176|00 . } 6AqEq + __1]7223|640 | _ 
8| 960 4AEC | 8722|000 |—CqzA 
| 256 _ Eqq þ _ 12 |4600| —Cq 
2.6] 2298] 98 = IE 
— 1 |7719| 6020| —DCcE. -'Þ |8489 | 1800 Diviſor. 
+5 2065 3836 | Subtrahend. 6|8600 | 0 .as- 
EIS | 1176; 00 6AqEq 
8| 960 4AECc 
E _256| __ £qq 
+ 6| 9784 | 9856 
3 14888 | 000 | —Cq2zAE 
_199 3600 —Cqeg 
a} 5087 3600 
+ 3 5 Subtrabend. 
In this Example, In this Example, - bb 
yc44,3 is 3 +, by Sed. 18. Rule 3. | vVqi12,4 is 3+, by Sed. 19. Rule 3. 
wherefore the true Side A 1s 3. | Wherefore the true Side A is 3. 
The true Side E is leſs than the Quo- The true Side E, is lefs than the Quo- 
tient $8— by Aonition 2. tient 9— by Monition 2. 


8 D Example 


654 Reſolution of Equations. Lib.IV.Par.lY. 


Example 6. Example 7. 
| 199 — 340c = 621066096 19q — 77108000] = 085530576 
That is mm BLc =Fqq. | Thatis Lqq—DcL =Fqq 
6, 2106 60g6 | (354 O 8553 0576 (426 
— 3'40 | —_ oo 77 | 1080 oo | —Dc 
+ 81 Aqq | +256 | Aqq 
Or 80 BAC | —308 | 4320 oo | —DcA 
_ 10, 80 Subtrahend. — $2| 4320 o0 | Subtrabend. 
71 | £095 _ $31 2273 900e 
10; 8 ” "5 25]6 4AC 
54+ 6A « 96 6Aq 
I2 4A | I6' 4A 
— 1113929 |. - 'T 26 j 576 
9| 180 —B3Aq — 7; 71CB: 000 —Dc _ 
3c60 . —B3A | + 13 8652 | 500" Diviſor 
= |. { OY bom _ "4 | 4ACE 
_— | 318% 6AqEq 
+ 1 9626 © | Diviſor 128 4AEc 
54| © 4AcE —_ 2 
13] 30 6AqEq + 257 0 - 
; i i _ | — I5 [4216 [000 | —DCcE 
? ps — "nM + 39 | 74090 | 000 | Subtrabend. 
_- 69] 0625 TY re SS — 
— R 13 | 5393 |o576 
45 | 900 —B3AqE = 
7 | 6500 —B 2 | 99035|2 4AC 
3AEq | © 
250 |0 Le IO5 | 84 6Aq 
—_— BEc | 168 A 
— NET MK 2 | 9741 | 208 : 
+ _ 15 | 0875 'G Subtrahend, | —=]=— 
R 1 9231 boos _ ;— 7719] 8000 | —Dc 
_— 7150 —— I + 2 | 2030 4080 Dzwviſor. 
73 | $©O = I7|7811|2 4AcE 
1 
140 4A _ - _— 
+ 1|7223|640 | | " [rage] Eq 
Tt = -rY Þ+ 18| 1657 | 8576 
340 | —B | — 4 a6 Ho DDE 
— 1|2530| 7340 x — 1+ ug 5393 | 0576 | Subtrabend. 7 
_ 4692 | 9060 | Diviſor. [ 
6 | 8600 | © 4AcE 
1176 | 00 6AqEq | 
8 | 960 4AEc 
256 Eqq 
+-_5 | 9784 | 9856 
4 | 9980 | 00 | —B3AgE 
571 | 200 | —B3AEq 
2 | 1760 | —BEC 
+, ,.; | | > 7 +6 [IWR | . 
o& rt | 9231 | 6096 | Subtrabend. 


Tn this Example, The Lateral Coefficient 3, 4, ſqua- In this Example. 

"oe 4 + pagers w _ 6, " is | /C77 18 4, by Sed. 18. Rule 3. Where- 
E 140, QQ: 3 +: by Sed.18.Rule 4. ere- 5 IS 4. 

fore the He. Ais3. The true Side E is leſs fore the true Side A is 4 

than the Quotient 9—, by Monition 2. 


Example 
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Example 8. | Example 9. 
3200l— 1C — 46577 3200] — 1C=46577 
That is CqL — Lc = Dc That is CqL— Lc = Dc 
An Ambiguous Equation. The ſame Ambiguous Equation. 
46 | _ | (47 The greater Root. 46 _ | (15,7 The leſſer Root: 
3200 | Cle, _ jo | 
— 64 —AC — I —AC 
-o128|00 | CqA [+ 32|co | CqA 
+ 64 | 09. | Subtrahend. + 31 |00 | Subtrabend. 
R- 17 [423|__ AD); 
4\ 8 —3Aq 3 —3Aq 
12 |—3A | 3 |—3A 
ns; þ 3 0 2 33 
Ah 3/2001}. C | | os 3]200] Cq 
RED | 720 Diviſor. b> |+ .2 870 Divi or. ; | Foe 
 33]s |—3AqE | - If 5 {—- 
5 | 88 |—3AEq 75 |—3AEq 
«© In... 20009 $10 
— 39 | 823 — a. Sh 
- 22 | 400 | CqE | + 16]o000| _CoE | 
— 17 | 423 | Subtrahend. + 13 625 Subtrabend. 
R . 1|952 | 000 R 
| | 6715 —3Aq 
$ PR Po wy 
S oa 67195 
JR LE 
[2 [SE _ 
| 472|5 |—3AqE 
22| 05 | —3AEq 
In this Example, _ 494 | 893 : 
vq32,1s 5,65 in 32 is made 180,8. lack- 4 _—_— CqE 
ing 46,5: there remaineth 144.C-5-| + 1 | 745 | 197 | Subtrahend. 
by Se&. 18. Rule 4. But 144 exceedeth | R 206 | 893 O00, &c. 
46,5. Wherefore the true Side A is leſs | - — - _ — 
than 5 by Monition 1. NUNS EXAMPIC, 
The true Side E is leſs than the Quo- The Solution is moſt eaſy by Divi/30n; 
tient 10, by AMonition 2. according to Sed. 18. Rule 3. 


Example 
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Example 10. 


$3]—1C=13254 


That is BLq — Lc = Dc 
An Ambiguous Equation. 


Reſolution of Equations. 


| 
| 


I 4 254 | (47 The greater Root. 
| {27 "8 Þ LD | 
— 64 oy 3 > 
I-84; 8 BAq 
+20|8 | Subtrabend. 
R755 | 
4|8 |—3Aq | 
4 | 
| HT EY B2A 
S311 
+ 4 |293] __ 
— |627 | Diviſor. | 
33 —3AqE 
5 —3AEq 
III... 
—39|823] __ | 
29 B2AE | 
21997 11281 
—+—32| 277 
— 7 546 | Subtrabend. 
In this Example, 


C:5 : is 125; lacking 13, there remain- 
eth 112, C: 5 —: by Se@ion 18. Rule 4. 


Bur 112 exceedeth 1 3. 


Wherefore the 


trueSide A is leſs than 5 by Monition 1. 
The true Side E is leſs than the Quo- 
tient 12, by onition 2, 


Lib.IV.Par.lV. 


Example 11. 


or — 
That is BLq — Lc = Dc 
The ſame Ambiguous Equatzon. 


"| (20,05, &c. The leſler 


wh Root. 
5 13 B 
— 8] | —Ac 
+21 [2 BAq 
—Þ13]2 Subtrahend. 
R = ©00 | 000 
— FR [ga 
| 6 | 00 |—3A 
— T——_«w«xCc." 
_  B2A 
ES = 2 ; Mo bt 
4. | 21]205|3 
> "0 199 30 Diviſor. 
60 000 _ —3AqE 
150 | 00 | —3AEq 
mien} 125; — EC 
— |6|150 [1251 
 . '{ne6joon| | Bakt 
132 |5 BEq 
= |=|z||- 
JET oO 982 375 Subtrabend. 
017 | 625 )ooo, &c. 
In this Example, 


The Solution is moſt eaſy by Diz/5on, 
according to Sedion 18. Rule 3. 


Example 
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Example 12. 
60034l — 1C = 1023768 
That is CqL — Lc = Dc. 
An Ambiguous Equation. 


ons Tool (236. The me 
—F|ooz/4 | Cq 
pes 7 mes ne 
+12! 006|8 CqA 
7 \oxs\ 3” | wen 
R— 2 | 983 |032 
EIS = —3Aq 
E434 —3A 
ET 
'+* :600|3+ | Cq 
== \559| 46. | Dimſr. 
3|6 —3AqQE 
54 —3AEq 
27 __|— Ec 
IT 
"{# 8or O2 "CqE 
= |; of ST 
MR... 
158 [7 — 
a Lo EE 2 
— [159139 | 
+_ |_6 234 | _Cq 
=j _99 356 | Diviſor. _ 
[952 2 |—3AgE 
24 | 84 | —3AEq 
216 | — Ec 
_— 256 EIA 
+ [360|204| CqE 
"= [617 | og2 | Subtrabend. 


In this Example. 


vqs6 is 2+, ins is made 12 lacking 1, 
there remaineth 11, C: 2,5 by Se@. 18. 
Rule 4, But 11 exceedeth 1; where- 
fore the true Side A a little leſs than 
2 by Monition 1. 


The true Side E is leſs than the Quo- | 


tient 5- by Monition 2. 


| 


ED OO——— 


M——— 


Sons es a, 


FLAT. 
| 
| 


— 


LNELANY 


Example 13. 
60034l — 1c = 1023768 

That is CqL— Lc =Dc. 
The ſame Ambiguous Equation. 

C - | (17,13, &c. Theleſler 
OB 21.708 ks Root, 
690 | 34 Cq 
— —AC 
600] 34 | CqA 
599| 34 | Subtrabend. 


WAY 
9 


325 |Sabwabend, 
| 103 |oo0 

| 86|7 {—3Aq 

Fr F-3A 

87 21. 


Wall IHL4lk 


_6|o0z\4 |_CqE___ 

__5|916 | 189Subtrahend. 
: — 

Y 


— 


186 | 811j000 

591 | 562157 Diviſor. © 
774. | 656'g03 |Sibtrabend. © 
| 412 | 154097 [ooo;Ge 


In this Example. 


The Solution is moſt eaſy by Div1/30n, 
according to SedF1on 18. Rule 3. 


8 E Example 
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I qq—72c+2386001=872581 5.7056: 
That is Lqq—BLc-FDcL=Fqq. 


Reſolution of Equations. 


Example 1 4. 


P #4 R : 
8721 5815, 7056| (47:6 
bh 72 } So 
-: 238: 600 Dc 
256} | Aqq 
054i490 | {| _DcA 
—1219; 400 | 
— 460;8 —BACc. 
+ 749 | 600 | Subtrabend. 
R i232 19h 7056 
25;6 4AC 
96 6Aq 
'16 : 46A 
23, 8500 | B= > 
-+ $50, 4360 | 
34 | 56 —B3Aq 
864 —B3A 
72 —ÞB 
E542 
15 | 0048 ! Diviſor 
179|2 4ACE 
47 | 04 6 AqEq 
5 | 488 {| 4AEC 
2401 Eqq 
167 o2pall | DcE 
12 4a (4x et (OW 
241 | 92 —B3AqE 
2 | 336 -B3AEq 
a 
— 286| 7256 
I 112] 2625 | | Subtrahend. 
10| 7190, | 7056 
1 | 7698 | 808 | Diviſor, 
10| 7190, | 7056 


Subtrahend. 


nition 1, 


In this Example, 


QQ:7,2: 1s—2687 z and y/c238,6 is 6,2, 
whoſe QQ is + 1480. 
-1480=—1207. This added to 872, ; 
giveth 2079, QQ:6-+: by Se&.18.Rule 4. 
And becauſe—2687 to be added,1is grea- 
ter than -4- 1480 to be ſubſtracted, the 
true Side A ſhall be leſs than 6, by Mo- 
The true Side E is leſs than 
the Quotient 9, by Monition 2. 


Then — 2687 


Lib. IV. Par. IV, 
Example 15. 
Jl. —1C= 1,258640782100. 
| That is CqL—Lc=Dc: 
i | 258 640'| 782 | 100 (0,4499,8C. 
RE; RE 263 HE OR JL 
i 64 ——AC 
4 414 | 
4-1 136 Subtrahend. 
Rr 122 640 | 782 | 100 
418 —3Aq 
| Os tc (2. 
LS OR. 
|. 4 —3AGE 
I |92 | | —3AEq 
| | 04; | — Ec 
1 2710 
+ I2 TE | EE __ CqE 
+ | 98|816 Subtrabend. 
R 23 824 782 100 
580| 8 —3Aq 
TOE 6 > > OY os _. 
| 582|12 HE 
lA KEN 
PSI... 
o-. STa25913 —z3AqpP 
L0G | 92 —3AEq 
| | 729 —EC 
TOES Pena: EDEE. 7. JIE RAN 
= | HRS. 
+1 3+. | as 
+ a pot ; 5 50} OS | Subtrabend. 
R | 2|159|631| 100 TT. 
60|480|3 |—3Aq 
te RR. 228 
— 60|493]77 | 
cf 6. > > ©" 9. WON 
__ | __ |239|506]23 , Diviſor. 
5441 322]|7 |—3AqE 
1 |o91 07 | —3AEq 
EET EE PE: Be, 
= Lon TIES 
= hy a} + 07 OY 
[+ _2|154| 585 | 501 Subtrahend. 
;R 51045: 599|005, &c. 


In this Example, 

| Becauſe the leſſer Roor of the Ambigu- 
, ous Equation 1s fought, the Coefficients, 
altho reduced, hinder not. The Analy- 


/is ſhall be made by Dizi/zon, according 


Ex- 


to Sed.18.Rule i. 
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Example 16. 
1940 —5cþ 5|== LI47I 52872702092: 
That is Lqc — CqLc + FqqL.=6Gqc: 
02092 | (0,2437 The Subtenſe of 14 Degrees. 


I mts 28727 


+|]s5 Fqq 
32 Aqc 
mW FqqaA 
-|-1 | 09032 Se 
ww 40 —CqAc 
__ [95032 Subtrabend. 
R 18683 | 28727 | 02092 FE” 
SO T10AC 
40 IoAq 
IO SA 
_— Fqg 
I | 5008|8410 TD 
60 —CqzAq_ 
30 —Cq3A 
_ + 20 BEE 
— 630|5 = 
+ | _4378| 3410 Diviſor. 
32j© : 5AqqE 
| 12 | 80 10AcEq 
2 | 560 10AqEcC 
| 2260 5AEqq 
1024 Eqc 
_ ZO Es FqqE 
I | 29047 [62624 
"4 240 —Cq3AqE 
480 —Cq3AEq 
32 _ nn —CqEc 
— F 2012 ,O py 
bs 17135 62624 Subtr ahend. 
R | 1547 ,66103| 02092 |&c. 


- The farther Diviſors and Sums to be ſubſtracted, may in like ſort be gotten for 
the other Figures of the Root after 24. | 


In this Example, 


The Author's Note being the ſame with that on the laſt, needs not be repeated 
here ; nor yet his Rules for the Geneſzs and Analy/3s of the Six Binomials, Chap. 16. 
of his 14715, as being more proper for Trigonometry than Aritbmetick. Where- 
fore having now waded thus far into the Deeps of that Curious, but Myſteri- 
ous Mathematician, as to untie the Knots of Afﬀeded Equations, it is high time to 
deſiſt : for whatſoever may ſeem to be omitted, the Ingenious may ſupply, by di- 


ligent Obſervation, and often Practice. 
The mention of Side for Root in the Sens, and conſequently L or 1, for La- Side uſed for 
tus the Side or Root, inſtead of A the Suppoſititious Root in the Examples, being Roz. 


frequent in Species, needs no Memorandum 3 So as a Qyeſtion or two being added, 
wherein 
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wherein Aﬀe@ed Equations will ariſe ; as well all this general Survey of Equations, 
| as the whole Review of Arithmetick, may be ſhut up together. | 
Q.0f a Nun- 71, There is a Number, whoſe Square abated by 16, and the firſt Number aug- 
ber, what # 3. mented by 8; and the Total of one multiplied by the Remainder of the other, 
will produce 2560 : what is that Number : 
Anſw., Twelve ; For the Square of 12 being 144, leſſened by 16, leaves 128 
this multiplied by 12 and 8, thatis 20, produceth 2560. 


The Work by Coſlicks. 


Suppoſe 12 : Then the Square is 15, abating 16, the Remain is 15—16, And 


the Number: increaſed by 8, is 124, +8. And 15 — 16x12 + 8, makes 
1-83 —162—128=2560. And by ReduCtion, 1+85—162=2688, 


The Work by Species. 


— B16. C8, D 2560. Suppoſe. the Number A, then the Square is Aq : 
And from thence abating 16, leaves Aq—B ; and to the Number adding 8, makes 
the Total AJ-C. Then multiplying Aq — Binto A + C, there is produced 
Ac—+ AqC — BA — BC, whichare equal toD. 

And by Reduction, Ac + AqC — BA =D + BC. 

Or ſet after the other Mode, Lc + BLq — CqL = Dc. 


The Reſolution, 


Reſolution, 


1c + 08q — 016] == 2 | 688 | (12 Root. 


216 1 
_ = —— 
: "2 
8 BAq 
wee: 8 
— 126 —CoA 
o1 | 64 | Subtrahend. 
R 1 | 048 —Y 
3 3Aq 
3 3A 
16 B2A 
8 B 
lk ju IE 
ha 16 | —Cq 
+ | 482 | Divifor, _ 
6 3AqE 
I2 3AEq 
8 Ec 
32 B2AE 
—_ | 32 |__BEq 
Xr || 
— |_32|=GE__ 
1 | 048 | Subtrabend. 


_— 


Q. Of a Fat of, 2- Suppoſe out of a Fat of Wine of 360 Gallons, be drawn out a certain 

me mixed © Number of Gallons; and as many of Water as were drawn out be put into the 

"7 _ Fat ; and the like be done the ſecond and third Times, and at laſt there be found 

_atatim, Fo remain in the Fat of Wine (beſides the Water mixed therewith) 208+ Gal- 
lons: how much Wine was drawn out at each time ? 


Anſw 
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Anſw. Sixty Gallons : As may be tried by Alligation, and Tripled Proportions, in Reſolution. 
the Second Part of this 4th Book ; and by the Mean Proportionals in the third Part, 
where a like Queſtion to this is reſolved. 
To the Reſolution, 2 Proportionals gotten (that is 1 leſs than the Draughts) 
between the whole Quantity 360, and the Remainder given 208+, and let B be 
360 and D 208 ; the Proportionals in Species ſtand thus : 


D. vcBDq. vcBqD. B. 


Then ſuppoſing the Draught ſought to be A, it ſhall be that 
A = B—ycBqD. 


And by exalting (as was tſhewed in RedudGion) the plain Species to an equal 
Power with the other in this Equation, B=-A ſhall be cubed. | 


And ſo Bc — 3BqA + 3BAq— Ac —=BqD. 
Tranſlated Ac — 3BAq + 3BqA = Bc — BqD. 


Reduced into Numbers 1c—1080q+388800l=1 9656000, and reſolved. 


656 [000| (60 


I9 
=" [108[o —3B 
+ 3] 888] 00 3Bq _ 
216 AC 
_23þ328|00 | _3Bqa 
+23 | 544| 22 
=.31<12..\ 2. 
_19|656| oo | Subtrabend. 
R 


Kee 


Several of the Queſtions in this Chapter reſolved by jons, fall under ſome Proof of the 
or other of the Rules of Proportions disjun& or continued, before handled, where- */stion of 
by the Truth of the Operations here may be tried. But if not, the Reſolution of the EIA 
m_—_ both by Cofſicks and Species, where both are uſed, evidence the Truth 
of both Concluſions by their Agreement. And where Aﬀe@ed Equations are re- 
ſolved by this latter Way of Mr. Oughtred only, the Reſolution agreeing in all 
things with the Tenor of the Queſtion, is as in all other Works, a Proof ſuffici- 


ent of the Truth thereof. 


Partis quarte & Libri quarti 
FINIS.. 


8 F A N 


—_————— 


Aoftraf? Num- 
bers of 3 ſorts. 


Digits. . 
Whence ſo 


called. 


| Articles. 
 Mixt. 
Properties of . 
the Unit. 


Of 2. 


Of 3s 


Of 4. 


Of 5. 


ded to himſelf, makes the Total equal to the Produt@ ; for 2 and 2 is 4, and no 
more is twice 2. - He is ſometime called the firſt Lineary Number, becauſe a Line 
is bonnded with two Points thus «——-. 
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AN APPENDIX 


OF THE | 


Properties of ſome Numbers. 


| LL Abftrat whole Numbers being expreſſed by 9, ſignifying Figures and 

A the Cipher, (as in the beginning of this Treatiſe was noted ) the Num- 

bers made up thereby were divided into three Sorts, Digits, Articles, 
and Mixt Numbers, of all which ſome peculiar Properties may be obſerved ; bur 
leſt it prove tedious, Content ſhall be taken with the firſt 12. 

A Digit is always wrote with one Figure; of which there being 9, with the 
Cipher o, makes up the firſt Article 10, the Number of the Fingers. in :-in 
known by the Name of Dzpit:, from whence the 9g Figures came to be called 
Dypits. | 

-4 Article hath always a Cipher in the firſt Place. 

And a Mixt Number hath'a Digit there. 


One, Though ſome differ about its being a Number, yet all agree it is the entire 
Foundation, and the Root and Meaſure of every Number, every Number meaſir- 
ing another ſo many times as there are Units therein : For every Number, whom 
beſides the Unit, no other Number meaſureth, is meaſurable by no other than the 
Unit. And as 1 1s the Foundation of Number, ſo abides he firm and unalterable, 
he cannot break, nor will be broken by others, but remains whole. He neither 
multiplieth nor divideth, nor will be multiplied nor divided by himſelf; if he be 
ſquared, cubed, ©. he is ſtill no- more than 1. 


Two, The only even prime Number (all other eveh Numbers being compound) 
meaſureth every even Number ; and is the only Integer that multiplied by or ad- 


Three, Is the firſt Simple odd Number made by Addition of Units, and not by 
Multiplication ;, and the firſt that multiplies an even Number to make the Produ& 
even, and an odd Number odd: As twice 3 is 6, and 3 times 5 is 15. It com- 

undeth and meaſureth every Number, whoſe ſeveral Notes taken by them- 

elves, and added to themſelves, are numbred from the ſame Ternary ; as 
39 - 54. &c. It is ſometime called the Mufical Number, becauſe the third Con- 
cord is the Chief in Muſick : Sometimes it is called a Sy#atical, or Subſtantial 
Number, becauſe all Sublunary Bodies conſiſt of the three principal Subſtances, 
Sal, Sulphur, and Mercury. Alſo it is the firſt that diſpoſed in Units, hath Begin- 
ning, Middle, and End ; and in Geometry may repreſent the three Angles of a 


Triangle, thus; VV and fo came to be called the firſt Figural Number, be- 
cauſe a Triangle is the firſt Figure in Geometry. 


Four, Is the firſt even Compound Number, begotten by the Multiplication of 
2 by 2, and the firſt proper Square Number, and repreſenteth the ſame, if the 


Units thereof be placed in oppoſition one to the other, as ' > . It meaſareth 


compounded, and numbereth every Number, whoſe Figure comprehended under 
the two firſt Sides, it can number : As becauſe it can meaſure 16, it ſhall mea-. 
ſure 69816, Itis called ſometime a Worldly, or Mundane Number, becauſe the 
Sublunary World conſiſts of 4 Elements. / 


: Five meaſureth and numbereth every Number, in whoſe firſt Place is 5 or 0: 
It is the ſecond Simple odd Number, and the firſt Circular Number ; becauſe asa 
Circle turns to the Point whence it begun, ſo 5 multiplied by it ſelf, ends ing: 
Wherefore whatever Equilateral figural Number hath 5 for his Root, in the firſt 
Place of his Quantity, will 5 be ſtill retained. Five is alſo called the firſt Central 


Number, 


Properties of ſome Numbers. 663 


Number, becauſe 5 placed in the Center of a Circle, all the reſt of the Digits 
may be ſo diſpoſed about the Circle, that every two Oppoſites ſhall make 10, the 
firſt Article, and taking in the Central Number, make every way 15, thus: 


Six, Compoundeth and meaſureth every even Number, which 3 can meaſure. 9 6. 
- It is the ſecond even Compound and Circular Number, and the firſt perte& Num- 
ber, whoſe even Parts are equal to himſelf, as 1 +- 2 + 3 =6. Allo Six is cal- 
led the firſt Pyramidal Number ; for the Units therein may be ſo placed, as to re- 
preſent a Pyramis, thus : 


Seven, The old Magi called a Virgin Number, ſuppoſing the Force thereof 0f 7: 
great, asa Virgin in her full ſtrength : But this Force is diſcerned in things con- 
crete, and dependeth not on the Quantity of 7; and ſo every 7th Year bringing 
ſome change in Nature, is ClimaCterical. It is ſometime called the Sacred and 
Quiet, or Sabbatory Number, becauſe in Sacred Writ, the Seventh Day and Year 

were appointed to be reſted in. | 


Eight, Is the fixſt proper Cubick Number, every Cube having $ Corners. It of 8. 
compoundeth and numbereth every Number, whoſe Figure comprehended under 
n the three firſt Figures it can number. It is a chief Note in Mulick, and taketh 
turns with 6 in the Termination of perfe&t Numbers, for they alternately end in 
6 and 8. as 6. 28.96.8128. 130816. 2096128. 33550336. 536854528. &c. 


Nine, Is the ſecond Square Number, the firſt compound odd Number, and the gf g; 
laſt Digit. What Number ſoever it is applied to, rejefting the Nines of that 
whole Number taken in Groſs, or the Nines of the ſeyeral Parts taken Simple, 
will leave the Remains alike. As 27 makes 3 times 9: Wherefore whether the 
Nines of 27 be rejected, or of 2 and 7, the Remain will be all one (to wit o.) 
The Units in 9 regularly diſpoſed, repreſent 4 the Square of 2. And by an or- 
derly placing in every Point and Corner one of the Digits, the whole 9 will not 
only be taken up, but counted up any way as they ſtand, will make 15. 
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Scaliger called 9, the chief and moſt perfet# Number, and Exeve. 365. S.1. ſaith, 
It can be increaſed of none but the Unit to be made 10; and containeth in it ſelf 
all Species and Proportions of Quantity, as well Primary as Conſequent and Re- 
| ſultant : For in it are Length, Breadth, Depth, Perfet?, Imperfet#, ! iviſible, Indi- 
viſible, Triangle, Cube, Oblong, Plurilateral, Equality, Inequality, Abſolute, Compa- 
rate, Simple, Manifold ;, and in Specie Double, Seſquiatter, Triple, Seſquitertia, Qua- 
druple, Superpartiens, &C. | 
Ten, Is the firſt Article, and by adjoining Ciphers to the right Hand, or in- of 10- 
creaſing the Unit to the left Hand, other Articles will be produced, as 10. 100. 
1000, &c. or 20, 30, 40, ©t. It meaſureth and compoundeth every Number, 
in whoſe Right-hand Place is a Cipher. It comprehendeth all the Digits. The 
firſt round Number, becauſe now they begin with the Digits again as in a Circle; 
and hence by the Pythagoreans called Circular, and counted a perfect Number. 


Eleven, multiplied by any Digit, beginneth and endeth alike, as 11 by 2, Is of xr, 
22; by3, is 33, &c. | 

Twelve, Is the Perimeter of a Triangle, whoſe Area is 6. For if 3, 4» 5, Of 12. 
which make 12, be the Sides of a Triangle, half the Product of 3 x 4, which 
is 12, ſhall be the Area, as in Figural Numbers before was demonſtrated. 


In 
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Sir Balr, Ger- 


bijer's Notes of + 


the Circle. 


P, operties of ſonie Numvers. 


In imitation of theſe 12 Notes, becauſe a Circle may be divided into fuck Por- 


ions, as the Polygones of ſeveral regular Works may be noted thereby. The Di- 


viſions of a Circumference in concordancy to 12, taken out of Sir Baltaſar Gerbier, 
with a little Alteration, ſhall ſerve for a final Conclution of all this Work. 
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1. The Circle being a round Figure, repreſenteth a Cipher or o. 
The Center of which doth denote the Unzr, or 1. From whence 
infinite Deductions are into Multitude; as from the Center infinite 
Lines may be drawn to the Circumference : And by cutting the 
whole Circle into Parts, ſhall be infinite Sections beneath the 
Whole; as from 1 broken into Pieces, ariſeth infinite Fractions. 
And thus the Diameter terminating, the Circumterence repreſents 
one half the Semicircle. 

2. The Diameter drawn through the Center to the Circumfe- 
rence, divideth the Circle into two equal Parts. 

3. A Perpendicular falling from the Circumference. on the Dia- 
meter in the Center, parteth the Circumference into 3 Parts, of 
which the leſſer 2 are equal to the Third. 


4. Two Diameters croſſing each other at Right Angles in the 
Center, divide the Circle into four equal Parts, called Quadrants. 


5. From the half of the Semidiameter, to the half of an Arch 
drawn from the Circumference to the touch of the other Semidia- 
meter ; the diſtance of the Touch to the firſt half, gives a Fifth of 
the Circumference, or very near it. 


6, The Semidiameter _ to the Circumference, is little leſs 
than the ſixth Part thereof. 


7. Half one of the Sides of the greateſt Equilateral Triangle in- 
ſcribed in a Circle, ſhall equal the ſeventh Part of the « ircumfe- 
rence pretty exactly. 


8. The Quadrant equally biſſeQed, ſhall exaRtly part -the Cir- 
cumference into eight Parts. 


9. Two thirds of the Semidiameter, parteth the Perimeter into 9 
equal Diviſions. 


10. From the half of the Semidiameter, to the half of an Arch 
drawn from the Circumference to the touch of the other Semidia- 
meter, the Diſtance of the Touch to the Center will give nigh the 
Tenth. 


11. The Length of a Line from the Point where two Circles cut 
each other to the Semidiameter, may be taken from the eleventh 
Part of the Perimeter. 


12. The third Part of the Quadrant is the twelfth Part of the 
Circle, and of the Semicircle the Sixth. 


Totius Operss Finis. 


Sol; Deo Gloria. 
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miſtaken for Chous —— — 91 
Conjunt# Proportions ; ſee Continual Propor- 
£10ns, 
Conſequent, what —— 410,419,529 
Conſi, a Foreign meaſure, the content <—— 120 
Conſtantine*s Piece of Money,the Value, 104,105 
Conſularis; ſee Antient piece of Gold, ſo call d. 
Continual Proportions, what,4.10. Twofold,ib.y29 
Contiyuation, what ——— — 412 
Contrad Numbers, what, 6. Whence they pro- 
ceed, ib. General and ſpecial, ib. Whence the 
ſpecial ariſe — 7 
Converſed Proportion, what —— 420 
Converſ1on of Aſtronomicals, what — — 231 
Of «Equations, what — —— —— —— 620 
Copper-Pence, Flanders Money ——— 137 
Copperas bartered for Prunes - — 483 
Cor ; ſee Homer. | 
Corbes, a Foreign meaſure, the content — 118 


—— — 


w——_—_—ICD we A 


ht. 


Cord- 


Concave meaſures, what, 70. Whence their Orj- 


The TABLE 


Cordwood, the ſeveral Cords 69 
Corn, bow meaſured and weighed, 70. The Ta- 
ble thereof, 1b. Foreign meaſures thereof, 120, 
121,122. Calus lends, and s paid too little, 
$25 

14 


Corn cheap, when —— INES 

Cornocks ; ſee Combes. 

Corporeal Numbers ;, ſee Bodily Numbers. 

Coſſicks, whence they proceed, 7. How to be ac- 
compted, ib. What they are, 271. Their 
Charaders,ib. 272. Whence their Name,271. 
Their Indices, 272,273. They may be increa- 
ſed,272. To form their CharaGers of Higher 
Powers,ib. 273. Their Nature and ſorts,2.73. 
Difference between the Simple & Compound, ib; 
274. Abſolute Numbers uſed therewith, 274. 
Proportion therein, 424. See Book 3. Part 4. 

Coſſical Fradions ;, ſee Broken Coſſicks. 

Cotus, 4 Spaniſh meaſure, the content 114 

Cotyla, the ſorts and contents- IOI 

Covado, a" Foreign meaſure, the content, 115 

116,119 


Counters ; ſee Cards. 

Creuciat, Creutzer, Creutzers, Dutch Money, 
the ſorts and Value, 135,138,139,140,1415 

| 146 

Cribble Bread ;, ſee Wheaten Bread. 

Croſs Daggers, Scotch Coins, the Value 142 

Crowns, the Charaders for them, 10. The Value, 
76. Silver Crown of England, how called, 77. 


Several ſorts, and their Values, 78, 79,137, | 


138, 139, 142,146. A Oueſtion of them, 
4544455- Of Hiero's Crown $04,505 
Cruciatus, Crucigerus; ſee Creuciat. 
Crura ; ſee Legs. 
Cruſado's, the ſorts and values —— 1 39,142 
Cube, what, and by what repreſented, 172 miſ- 
printed for 176. Long Cubes, ſquared Cubes, 
and cubed Cubes, Figures of them, and Num- 
bers, ib. 177. To produce Cubes, 188, 189, 
190. What remarkable in them, 190. To ex- 
trad their Roots, 195, 196, 197, 198, 203. 
Queſtions about cubical Bodies, 516 to 521. 
- Alſo 522,523. See the Chapters of Figu- 
ration, and Book 2. Part 2. | 
Cubical Numbers, what, 7,172 miſprinted for 
176 
Cubicubes, to produce them, 184,185. To extract 
their Roots | 
Cubit, the ſorts and length, 82,83,88,89,98.99. 
Its Uſe --— — 32,83 
Cubus; ſee Cube. . 
Cule, a Roman meaſure, the Table thereof, and 


— 


is ſeveral Names - | IOT 
Cupſtoke, Foreign Money, the value 146 
Curle Sipers, the Piece ———— —— 65 
Currance, the Tare thereon —— 81 


Cuſtomary Notation, what 
Cuſtom of Wine, a Dueſtion thereof ——— 629 
Cyath, a Roman meaſure, the content—101,192 
Cylinder, what, 172 miſprinted for 176. Ana- 

lozies therein $24,525 
Cyprus ; ſee Kypros. 


Cyplſele ; ſec Kypſele. 


#5 
Tw- what, how many in 4 $cl,0cn--$8,89 
See Etsbang. | 
Dadix, a Grecian meaſure, the content — 92493 
Daaes, the CharadFers for them —— -— —— 10 
Daies Work, how much 67 
Danaces, Grecian money, the value —— $6,97 
Danic, Danig, the weight thereof —- 124 
Darchiny, the weight thereof — ———— — ib. 
Data, what, and the Charat#cr uſed for it — 1 3 
Day natural aad artificial, what 
Deals, the Hundred — --— - -—— 65 
Debts, Queſtions about them, 160,161,163, 490, 
491,492,493,500,501,503 
Decades, what —— —— - 
Decempede, a Latin meaſure, the leagth--9$,59 
Decimals, whence they ariſe, 7. The Benefit of 
their uſe, 208. MWhence the Name, ib. Their 
Denomimators certain, and what. 207. How 
diſtinguiſhed from Integers, 208. Their In- 
dices, 208,209. The ſorts of Decimals, 210. 
Rule of Three wrought in them, 423, 426. 
See Book 3. Part 1. 
Decree in Chancery,what to be paid thereby--611 


——— 


—— — 


— 


Decunx, a Roman Weight, the content —— 103 
Decuſlis, Roman Money, the value 104 
DefeFive Numbers, what ammm___ $ 


Degrees, the Charatters for them, 10. What par 
of a Circle, 99,230. Several Land-meaſures 
compared thereto, 112. See Parodical. 

Demy-Grols ; ſee Groſs. 


9 |[Deunx, a Roman weight, the content 


Denarion, a Grecian Weight, how much —— 94 
Denarius, 4 Roman Weight and Coin, how much, 


Dengen, Ruſſian money, the Value -— 140,146 
Deniers, the Charaders for them, 10. The ſorts, 
contents, and value, 124, 131,132,133, 136, 


: | 137,146 
Denomination, reſpeFFeth Quantity and Quality, 
14,15 

Denomination and Denominator,, how they differ, 
43 

ts of a Frad1on, what —— Ib. 


Denominators, where certain,and where uncertain, 


Depreſſion ; ſee Reduction of Xquations. 
Deſcription of Numbers Proportional 


495 
—103 


Dextans ; ſee Decunx. 

Dzagonal;s, what —— 175,356 
Diameter, phat — — —— — 174 
Diametral Numbers, what, 175. How to produce 


them and their ſides, ſeveral Conſiderations, 
181 to 185 


Diapaſon, Diapente, Diateſſaron, found by 


Addition of Ratio's —— ——— — 412,413 


Diaulus, a Grecian meaſure, the length 38 
Dice caſt, to diſcover the Points - 556 
Dichas, how reckoned by Cooper — 89 

66 


Dickers, the contents — — ——— 


 Didrachmum, how much— —— —— 96,97.103 
F 8 H Didrar, 


— 230 


and the ſorts —— 102,103-104,105, & 133' 


43,207,230,271,293 


them, 179. The Table thereof, 180. To find 


con 7 


The T ABLE. 


Didram 3 ſee Didrachmum. 
11es 5 {ce Day. 
Diez, a Chinian meaſure, the length 113 
Difference. wat, 18. How found —— 530,531 
Digits, what and why ſo called 5,98,99,100,114» 
662, © See Ershang and Dactyl. | | 
[1vits of the 2foon eclipſed, a Queſtion there- 
___ aboutt- — - w— 423,424 
I:ken of a Wing, the value — ——— —- 146 
Dimimution, what -— ——— 412 
Iinero's, how much —— — ——— 135 
Diobolus, Grecian money, the value —— 96,97 
DureG Proportion, what -— ---»-—— —— 409 
Direct Rule of Three ;, See the Chapter thereof. 
Diſcontiaual Proportion, Disjunt Proportion,what, 
409. Two-fold, ib. The Computation want 
41 
Diſſolution of Numbers, what 13 
Dzvided Proportion, What ——»>—— —— 419 
Dividend, Dividuum, what —z0 
Diviſion, the Sign thereof, 12. What it ts, 29. 
uſed inſiead of many SubſtratFions, id. SeletF 
Diwvi/on, 32 to 38, To ſhorten the common 
Work, 35. See the ſeveral Chapters there- 
of. | 


————— — 


Diviſor, what, 30. Common Diviſor, what — 42 
Dodrans, how much -—. ——— —-——-— 103 
Doleum, a Roman meaſure, the content ——1 01 
Dolich, a Grecian meaſure, the length — — 88 
Dollars, Dollers, the ſorts and values, 13441 35, 
136, 138,139, 140,141, 146,147. Engliſh 
Dollar 3 ſee Crowns. 
Dornix, the Piece — 
Double Rule of Three, what ———— 


65 
449 


Doubles, French money, how much 137 
Dowlaſs ; ſee Lockram. 
Doxens, their contents ——- ——65,66,67 


Drachma ; ſee Dram. The Chara@ers for it--10 
Drachmal, Roman money, how much— 104,105 
Dragm ; ſee Dram. , 
Drakmon, the werght and value —-—- — 86 
Dram, the weight, 80. Whence the word — 86 
Divers ſorts, iÞ. 93, 94,95,96,97, 99, 100, 
I02,193,123,124,125,126,131,133 
Drier, the value thereof —— — -—-- 147 
Drittenthiel, a German Wine-meaſure -—- 118 
Droits, their contents 73 
Dublion, the value = 142 
Ducats, Foreign Corns, the ſorts and value, 134, 
135,136,137,138,139,140,141,142 & 143 
Duella, a Foreign weight, the content, 102, 103, 


125 
Dapli, the value ;, ſee Duplus —- 147 
Duplication, what, and how performed 24 


Duplus, the ſorts and value ——— I47 

Dupondium, of the Latins, how much —— 100 

Duyts, Dutch money,the ſorts and value,1 37,147 
E 


E!s, the Binde, Strike, &c. 66. The Table 
thereof, 71. How much the Butt, &c.—ib. 
Eggs, gathered up, 539. Broke, 544. Queſtions 
thereabout reſolved. 
Eight, the Properties thereof 66 3 


. Etsbang, a Finger's breadth 


Elements of Numbers, 9. Tmwojold, ib. See the 
Chapter thereof. 

Elements of Fradions, which may change their 
Names 55 

Elenius, 4 Grecian meaſure, the Content---92,93 

Eleven, the Property thereof 663 

Ells, their Contents, 64,65, 114,115,116,117, - 


— — 


118 
Ells, reduced to Yards Engliſh I56 
Ells Cords, the Content _ 116 


Engliſh, a Werght ſo called, how much— 73,1571 
Engliſh, Accompt by their Letters 
Engliſh Geodzticals, 62 to 82, 
why callcd Sterling ——76 
Engliſh and Italian Miles, how differ 106 
Ephah, an Hebrew meaſure, the Content--82.84. 
Equal Fradtions, what 4 
Equation of Paiment ; ſee Kquation of Paimenr. 
Equations ; ſee Xquations. 
Equative Inference of Balam, what 620 
Ermins, the Timber -— — -— —— 66 
Errors, how uſeful to find out the Truth -—— 499 
Eſcue, what m———m 1 37 
Eſſex Butter and Cheeſe, the weight ---...-- 80 
Eſtimation of a Fador, what, and the ſorts--4.94 
82 
Euclide quoted-— 4445,184,186,281,417.,516 
Even Numbers, what, 5. Threefold ib. 
Exagion, the weight — 95 
Exaltation ; ſee ReduQtion of Xquations. 
Example to expreſs a Number, 15. And to eve- 
ry Rule one or more Examples, 
Exceſs, what, 18. How found, 530,531. How 
different from the Ratio = 560 
Exchange, agrees to Barter, 479. How placed by 
ſome, 483. See the Chapter of Barter and 
Exchange. 
Exchanges of ſeveral places, 134135,136,137, 
I 38,1 39,140,141 
Exotick Meaſures of the Greeks, compared with 
their Attick Meaſures - 92,93 
Exotick Weights of the Greeks 95 
E xpences of ſeveral Perſons, a Queſtion -—- 472 
Expreſſion of a Number written, 15. Of a Num- 
ber by writing — 1b. 16 
ExtratFion of Roots, of what made -—— 13,192 
The ſorts, ib. See the Chapter thereof, 
and the Chapters of Figuration. Wherein 
Extradion of the Roots of Species differs from 
others ——— 358,359,360 
Extreams, what -—- -— — 419 


EIT 
Their Money, 


—— 


— 


DI 


U———— 


— 


Eymer, a German Wine-meaſure ————— 118 
AGF ; ſee ProduQ. 
Fattors, what Numbers, 21. Perſons,4.94 
Fattorſhip ;, See the Chapter thereof, 
Faggots, the Load — —- —- —- —— 69 
Falſhood, what, and why ſo called, 496. Is two- 
fold, ib. See the Chapter thereof. Mot able 


to perform what can by Zquations be done, 

| 624 
Faneca of Land, what ---- —- I14 
Faracole, the Content thereof —— ——— 127 
Farm 


- = <— -_- 


| The 
Farm ſold, 604. ſee Anatociſm. 
Farthendale : ſee Rood. 
Farthing-Gold-weight, what 
Farthing Loaves, their Aſſize —- — —— 74,75 
Farthings, the Chara@ers for them, 10. Th?! 


TOE 


the Ratio of -a Shilling thereto 
Fathoms, the length, 65. 


| 


TABLE: 


$1,52,93,94 Maultiplicd and divided, 55; 


' $6,57,58,59. See Book 1. Part 2. 
FradFions of Integers. what =— 44 
Fradtions of FraGions, what --— —— —— Ib. 


Fratdtionary Fellowſhip, what —— —— —— 462 


Mites therein, 76. Sometime Silver Coins,77. | Frattionary Surds ;, S<c the Chapter thereof. 


How ſubdivided by ſome, ib. A Queſtion of 
_- 


I/here uſed, ib. 83,' 


Franks, the ſorts and Value --- ——— 137,147 
Fragments '; ſee Fractions. 
French money ;, ſee Money. 


; 88,89,113 i Frizado, the Piece === oo mmm — 65 
Fats, the Contents thereof 65,120 | Fuel, the Aſſize —- -.—— 68.69 


Feet, the length and ſorts, 64,82,$8,89,98,99, 

100,113. ÞA Queſtion of Feet —=——165 
Fellowſhip, what, and why ſo called, 456. See 

the Chapter thereof. 
Fiaſchi, a Wine meaſure 
Field, Queſtions thereof 
Fifths of Time and Motion 
Figs, the Tare thereon, 81. 


—— —119 
—— —— 169,508 
230 
Bartered for Ginger, 
430 
Figural Numbers, what, and why ſo called,6,173. 
They are of three ſorts, ib. With what they 
converſe, 179. See Book 2. Part 2. 
Figurate FraGions ;, ſee the Chapter thereof. 
Figurate Proportions, how taken, and the Names, 
409,505,506 
Figuration z See the ſeveral Chapters. 
Fineneſs of Sterling Money 76,77,78,79 
Fines on Land let in Leaſe— 606,607,609,610 
Finferlin, the value 147 
Firkins, the Content ——,7 
Fiſh, how talable and ſalable, 66. Barrelled, the 
Laſte — 72 
Fitches=skins, the Timber 66 
Five, the Properties thereof -— —— ———— 662 
Flabes, Dutch money, the value ————— 147 
Flanders Serges, the Piece —— 65 
Flat Numbers ;, ſce Superſicial Numbers. 
Flax ;, ſce_ Peale. | 
Fleece, Foreign Coins, the value 143,147 
Floret, the value — —-——- 143 
Florins, the ſorts and value, 135,136,137,138, 
I 39,1 40,141,147 
Fodder of Lead, the Contents 8 
Foglietta's, bow many in 1 Barillis —— 119 
Foile ; ſee Pound. 
Follietta, the Content 120 
Follis, Roman money, the value 104,105 
Foot, uſed plurally, 64. By whom called Pound, 
I 00 
Formel of Lead, the Contents —— 80 
Forreſt Meaſure, what, by Dalton —— —- 64 
Fother of Wine, what ——— T18 
Four, the Properties thereof ——— — 662 
Fourths, a Scots weight, 133. Of Time and Mo- 
£100 — —— 230 
Frattions, whence ſo called,s. How they ariſe, 1Þ. 
41. Doubly conſidered, 5. What their Sign, 
12. What they are, 41. How expreſſed, 1b. 
Quantity and Quality thereof, 42,43. How 
they agree with, and differ from Integers, 4.3, 
49,59,51. Abſtraft Frattions reduced, 45, 
46,47,43,49. Added and SubſtraiFed, 50, 


—_—_ 


_—  — 


Furlongs, their lengtn, 64. Why fo called, not 
mentioned in the O'd Teſtament, and tmeir 
ſorts, ſee $2,83,$4,385,38,95,99,11 2,113- 

Fuſiian, the Chef 


-—-— Someone G4 


4 
Fynfer, Foreign money, how much —— 1 39,149 
Abenon, a Grecian meaſure 92,92 


Gagatta of Italy, the valze 147 
Gain by trading, ſeveral Queſtions thercof, 428, 
456,457, 451,465, 450,437, 491,495,495, 
538,636,640. See the Chapter of Loſs and 
Gain, 

Gallon, an Engliſh meaſure, the content and 


weight — 70,81,120 
Garlick, the Hundred, Rope, &C. — -———. 66 
Garme, a Foreign weight, the content 12.4 
Garob, a Foreign weight, the content —— 1 32 


Gathering up of Eggs, a Queſtion thereof -—5 3 9 
Gauging of Veſſels ———— — 525,526,527 
Gemow ; ſee Parallels. 

Geneſis of Numbers, what, 13. Twofo!d — ib. 
Of Figural Numbers, how made-—— ib. 179 
Geodztical Numbers, how conſidered,6. Whence 
ariſe, ib. Charaders uſed therein, 10. The 
word whence it comes, 62, How they are di- 
ſtinguiſhed, 1b. See Book 2. Part 1. 
Geometry, the Original thereof a Point ———— 1 
George Notle, an Engliſh Coin ——>—— — 79 
Georgick Meaſures, 99, Compared with the At- 


tick ——IÞ. 
Gerah, an Hebrew wcipht and coin --- — 86,87 
Gerbier, bis Diviſaons of the Circle — — 664. 


Ghetald, of the Proportions of Metals--520,521 

Gilders, the CharaGers for them — 10 

Gildens, Foreign Coins, the valuc - —- 136,143 

Ginger ; ſee Figs. 

Giuli ; ſee Juli. | 

Glaſs, the Seam, Stone, &C. — ——-— $0 

Globe or Sphere, what, 172 miſprinted for 175. 

Analogies thereof, and Queſtions thereabour, 

516,522,523 
66 


Gloves, the Dicker — — 
Gnibit-of Rome, the value ——— —— — 147 
Gnomon, what ———— —— -—— 194,356 
Goads, the length <= —— 65,116 
Goat-skins, the Kip — — 67 
Gold, the fineneſs, a Queſtion thereof — — 475 
Gold Coins 72,79,86,96,104,134 to 146 
Golden Fleece, and Golden Lion, the value — 1 4.3 
Golden Rule, why ſo called, 421. Dire@ and In- 

dir edF, whence they came --— —— 40g 


———— ——_ jqT—_ —— 


Golden Rule reverſed; ſee Indirect; | 
| Gomed, 


Gomed, how taken 
Grades ; ſee Degrees. 
Gradus, taken for a Degree of a Circle, 99, 


239. Sometime for a Step —— 9 
Greciary, what —— - 89 
Graies-skins, the Timber —— —— 66 
Grains, the Charaters for them, 10. The Sorts 


and Names, 73, 79, $0, 102, 124,125,126, 
131,132,133,139. A Land-meaſure--99. 
See Sitars. 

Gramma 3 ſee Scruple, 

Gravity of Bogies _ 520,521 

Greateſt Common Diviſor,greateſk Common Mea- 
ſure; ſee Common Diviſor. 

Greeks, their Accompt by their Letters, 3. Mea- 
ſures and Weights, to what weight and value 
referred, 82. Table of Meaſurcs, 88. Ca- 
pacious Meaſures of three ſorts, 89. Weights 
alſo of three ſorts; 93. Tables of them—1b. 94 

Greſlus ; ſee Step. 

Groats, Engliſh and Foreign— — 76,137 


GYOgrAiNs, The Piect—— —— ——— 65 
Groprain Yarn, Tare thereon — — — 81 
Groſh, Groſs, the value —— — 148 


Groſhen, Foreign money, the value 
Groſs, the ſorts, 65,125,132,134,1351 36,140 
Grot, Groots, Foreign money, the value ——147 
Gueſts drinking Wine ; ſee 441,4514454- 
Guilders,or Gilders, the Charaders for them, 10. 
The ſorts, 13 $,136,137,138,139, 141,143 
1 145,148 
Guldens ; ſee Guilders — — — 148 
Gulielmi, Foreign money, the value—1 38,148 
Guns, Queſtions of the Powder they ſpend, 440, 
451,520. Of the Weight of the Bullet— 518 
H* 


| © frown ge the Hundred, bow much —— 66 
Half-pence, the Chara@ers for them — 10 
Half-penny Loaves, their Aſſize ——— 
Halſters, how much 
Handful, how much -= - 
Hands ; ſee Mao's. 

Hanegas, a Forcign meaſure, the Content — 122 


T5 
— I21 


a 


Harps, Harpers, the value 77,139,148 
Hay, the Load, Truſs, &Cc. — 80 
Heben-wood, a Queſtion thereof — 12 


Hebrews, their Accompt by their Letters —— 3. 
Their Meaſures and Weights, to what weight 
and value referred, 82. Table of their Mea- 
ſures, 1b, Their Engliſh Contents 85 
T heir Weights and Coins -— ib. 86,87 

Hellers, the ſorts, and. how many in a Mark, 

132,136,138,139,140,141 

Hemina, the Latin meaſure, bow much--101,102 

Hemp, the Stone, 80. Bartered for Saffron--483 

Herrings,the Laſte, Thouſand, Hundred, Warp,66 

Heterogeneal Numbers,what, 5. The Kinds,ib. 
Surds, 294, 295. Species,334. Terms--4.2 

Heterologal Terms, what — 1Þ. 


Heylin, or bis Printer, miſtaken —— ——— 106 | 


Hides of Land, bow much 
Hiero, his Doubt reſolved by Archimedes---504. 
Higher Powers to produce them, 191. Their 


I num 


Terminations, 192. To extrad tor Roots ;, 
ſee Extraction of Roots. To facilitate their 
long Names, 273. Cofſjical Charaters beſt to 
be uſed for their Surds 293 


| Hin, an Hebrew meaſure,the Content---82,84,85 


Hippiatrical Meaſures of the Greeks - 
Hipplatrical Weights of the Greeks 
Hippicon, the length 
Hogſheads of Beer, the Content, 71. Corn and 
Wine, their Content — - --- 72,118,119 
Homer, an Hebrew meaſure, the Content--82,84. 
Homogeneal Numbers, what, 5. The Kinds, ib. 
Terms, 42. Surds, 294, 295. Species-- 334. 
Homologal Terms, what ——-- ———— 422 
Honey, the Ajſize, 72. The Pound not a Pint, ib. 
Hoot, a Foreign meaſure, the Content--121,122 
Horſe drawing a Weight, Queſtions reſolved,a14., 
416 
—— 66 


93 
ah 
oh 


Horſhooes, the Dicker ——— 
Hounſcot Say, the Picce 5 
Hours, the CharaGer for them, 10. What part 
of a day - —— 230 
Houſes, the Charatters for them — — ——— 11 
Houſbold-bread, the Aſſize - - 74575 
Hundreds.the Chara@ers for them, 10. The ſorts 
and contents,65,66,67.80,81,123,126. Que- 
ſtions of the price, 431,4-324434-44-35- For what 
Honey to be bought, 438,458,489. See Can- 
tar, Centener, Kintal and Qaintal. 
Hunting, Queſtions therein reſolved —- 446,447 
Hypobibaſmus, what o 
Cham, a Chinian meaſure, how much — 113 
[| Fennets-skins, the Timber 66 
Jews, their value of Gold — 2 
Imperatorius,a Roman Coin,the value--104.,105 
Imperfe Numbers, what, 5. They are of two 
ſorts, 1b. Imperfe& Decimals —— 210,215 
Impoſſible eAquations, what — 6; 
Improper Frattions, what — — 44 
lnches, the ſorts and length —— 64.,98,100,114. 
Incommenſurable Frattions, what, 6,43. Surds, 
295.. Species, 334. Ratio's = — 410 
Indices, of Figural Numbers, what — 185,186 - 
How uſeful, 191. Indices of Decimals,208, 
209. Pery conſiderable, ib, How expreſſed 
by Mr. Oughtred, ib. 210. To add and 
ſubſtrat them, 216,217. How obſervable to 
get Logarithms by, 249,250. Indices of A- 


hs oat wcene. 


—_— 


— —— 


—— mm "G21 


” —_— _—— 


ſtronomicals, how expreſſed, 231. Index of 
Logarithms, what, 251. Of Cofſicks, their 
Indices — —— —— —————— 272 
Indigemital capacious Meaſures of the Greeks, 
_ 89,90,91,92 

Indire@ Proportion, what m——— — 409 


Indireft Rule of Three. See the Chapt. thereof. 
Inion, a Grecian Meaſure, theZontent— 92,93 
Integers, whence ſo called, 5. * A Fivefold Con- 
{1deration thereof, ib. Uniform, $1. © B68 
Book 1. Part 1. 2 
Intereſt Compound; ſee Anatociſm. 
Intereſt Simple, Queſtions thereof, 4.24,426,427, 
449,450,431,439 
Intro- 


The 


Introduftion 5 ſec the Chapter thereof, 

Invention of e/Equations, bow otherwiſe called,616. 
The moſt difficult part of their Computation, 
624. See the Chapter thereof, 

Invention of Logarithms, what —— -— 257 

Inverſed Proportion, what 419 

Johnſon's Proof of Redudtion of Fradtions, 1509, 


> ——— — —— 


ISO 
Iriſh Yarn, the Pack, Hundred, &Cc. ———— $1 
Iron, the DoZen ————— a 
Irratzonal Numbers ; ſee Surds. 
Irrational Species ;, ſee Species. 
I/flands; ſee Kingdoms. 
Iſomeria, what od H——— _ 


Iſoperimeters, how to be valued —— =—— 5 25 
Iſoſceles, what ſort of Triangle — 174 
Iſfor ; ſee Aſſarius. 

Italian and Engliſh miles, how different — 106 


Italian way of Diviſion —— — —— 35,36 
Italicus Sextarius, what — = CS 


Jugada, a Spaniſh meaſure, the Content —1 1 4 

Jugerum, with the Latins, how much — 98,100. 

To what anſwering with the Hebrews — $2,84 

With the Greeks 89 

Juli, how many to a Ducat 140 

Junttine, or Juſtine of Italy, the value — 148 
K 


A — 


— — 


AB, an Hebrew meaſure, the contents,$2.,84. 
Kampſaces, a Grecian meaſure —— 92,93 
Kaneh, a Reed of what uſe, the Content — 82,83 
Karacts, the CharaGer for them, 10. Whence 
the word, 95. The ſorts,73,124,125,131,132 
KareQs; ſee Karacts. 
Keration, the ſorts ————— —— 93,9495 
Kermer ; ſee Garme. 
Kerſey ;, ſee Linen. 
Keſeph, bow rendred 36 
Keſhitah, what and why ſo called —— —— ib. 
Keſtuff, how many in a Pound 124 
Key to unlock Addition of Logarithms, 261,262, 


CO ————— — 


SubſtradFion of them —— 264. 
Kichar ; ſee Chichar. 
Kids-skins, the bundred —— —— 67 


——— I 


Kilderkins, the Content 

Kingdoms, Countries, &C. in ſeveral parts of the 
World, 107,108,109,110,111,112,113,114, 
I15,—Gc. tO 141. 


Kintals, the Names and Contents, * 23,124, &C. 
ſee Quintal. 

Kip, the Content —— —— = ——— ———67 

Kirat ;, ſee KaraQts. 

Knives, the Bundle, Dicker, &c. —— 66 


Kophinus, a Grecian meaſure, tie Content -- 92 
Kotyle, a Grecian meaſure, the Content — 90,91 
Kyath, a Grecian meaſure, the Content — 90,91 
Kypros, a Grecian meaſure, the Content — 92 
Kypſele, a Grecian meaſure, the content —— go 


I, Abouxers 


L. 
work, ®ueſtions thereof, 428,442, 


443, 444 
Lagel, a Foreign meaſure, the content ——120 
Lamb-skins, the hundred, how much 67 


Land, Queſtions reſolycd thereabout — 511,514 


TABLE. 


| Laſts, their contents, 65,66,70,71,72,91, 126, 
I21,122,128,125 

Laths, the Load, the Bundle, &c. — 69g 

Lats, their Accompt by their Letters, 3. Their 
Meaſures and Weiguts, to what they are rf - 
red, 82. Of their Meaſures, 98,99,100,101, 
102, Of their Weights ; ſee Roman. 

Latus ; ſce Side. 

Laureat, an Engliſh Coin, 78. The Half —79 

Lawn, the Piece _ — | 

Lead, the Fodder, Hundred, Load, &Cc. 

League, the ſorts and contents 


6 
80 
63,9-4,112 


Leaſes ; ſee Anatociim. 


— 


Leather, the Laſte, Dicker, &Cc. 66 
Legacies, Queſtions about them, 463, 466, 467, 


628 
Legs of a Triangle, what —— —- 174 
Lemma's of 11r. Briggs —_ 557,568 


Length of a Lane, a Queſtion thereof --- — 169 
Length of a piece of Land, Queſtions thereof, 

: 428,440 
Leptas, the weight, how much — 93,9495 
Lethec, ay Hebrew meaſure, the content, 82,84 


Letws, the Timber, how much = 66 
Lewilles ; ſee Louilles. 
Liarts, French Aoney, the value 137,149 


Libra, how divided, the ſorts, 102,103,125,133 
Lichas, a Grecian meaſure, the length — 88,89 
Ligne, a French meaſure, the length I14 
Ligula,a meaſure of the Latins,the ſorts,101,102 


Lu, a Chinian meaſure, the length 113 
Like Flats, what, 175. Their Properties, and to 

produce them ———— 184. 
Lime, how meaſured —— — 70 


Line ; ſee Ligne. | 

Lineary Numbers, what, 6. Doubly taken, ib. 
Demonſtrated — ———— — 173 

Linen, the Chef, 64. Barter'd for Kerſey—481 


Lines of Combination, what —— —— 474 
Ling, the Hundred, bow much = 66 
Lion ;, ſee Lyon. A Dueſtion of the Lion at 
Bronze —— —— —- 502,503 
Liſpound, a Foreign weight, the content, 123, 
128,129,130 


Litra of the Greeks, the ſorts and contents— 94. 
Liures, French money, the CharaGers for them, 
10. Their value 135,137,140,149 
Loads, their contents of Cordwood, Fagots, Plank, 
Timber, Laths and Tan, 69. Charcoal, 70. 


Hay and Lead _— 80 
Loaves of Bread, a Queſtion of them — 473 
Lockram, the Piece, how much, 65. A Queſtion 

thereof and Canvas — 5ol 


Log, an Hebrew meaſure, the contents,$2,84,85 
Logarithms agree in their Foundation with De- 
cimals, 7,249. Who invented them, ib. 1- 
luſtrated by Mr. Briggs, ib. Whence the word, 
ib. How gotten, 1b. 250. Tables of them 
uſeful, 1b. Ar. Briggs bis Tables large, ib. 
How the Log. of Integers is diſtinguiſhed from 
the Log. of FradFions, 251. Tables of Loga- 
rithms from 1 to 1000, from 252 to 257. 


What neceſſary to operate thereby, 257. Their 
8 I Addition 


The TABLE. 


Addition equivalent to Multiplication — 261. 
Their Subſtration to Diviſion, 264. Their 
Multiplication to ProdutFion of Figurals, 266. 
Their Diviſion to ExtratFion of Roots, 268, 
Proportions 1m Logarithms, 424, 427. See 
Book 3. Part 3. 
Long-meaſure, the beginning thereof, 63,64. Ta- 
ble of Engliſh long meaſure —_ —— 64 
Loops, a Foreign meaſure, the content — 122 
Loot, a German weight, the contents, 103,124, 
126,132,133 
Loſs by ſale of Goods, Queſtions thereof, 486, 
487,488,489 
Loſs and Gain ;, ſee the Chapter thereof. 
Lot, the ordering thereof —-541,542 
Lotho, the Latin name for Loot ; ſee it. 
Lovilles, Gold and Silver Coins of France, their 
VAC ——— — 137,143,149 
Lugg, what — _ 64 
Lunular Lines, of what uſe ——— ——— 12 
Lupine, a Foreign weight, the ſorts, 93,9495, 
124 
— 138,139 


Lups ; ſee Foreign Money 
Lyarts ; ſee Liarts. 
Lyons, and Lyon pieces, the value — 135, 149. 
ſee Lion. 
Lyre, Foreign money, the value —— 
M 


149 


Aanath, an Hebrew meaſure, 82. Some 
Difference about the content ————— 84. 
Maaſz, a German meaſure for Wine 118 
Macharines, how many in an Aſper I 34 
Magenburghs, the ſorts and value 149 
Magnitude, the Original thereof, 1. The Sci- 
ence appropriate thereto — —— — ib. 
Maids, how many in a Ducat, 134, 149. Que- 
ſtions of Maids ; ſee —=--$02,544 
Maille, Foreign Corn, the value — 149 
Malines his Compariſon of the 109 Ells, and 
100 Ib of Antwerp with other places ; ſee 
Antwerp. ; 
Malloquen, bow many in a Mark 132 
Malvedies, how many in a Ducat —— 140 
Maneh, an Hebrew weight, how much, and the 
ſorts, 86,87. ſee Mina. 
Many Rules to be avoided where one 1s ſufficient, 
423 
121,129 


Mao, Maos, what, uſed at Goa - 

 Maravides ; ſee Marveides. 

Mares Ponticus. the ſorts and contents — 92,93 

Hark of money, kow much, 76. Whence ſo called, 
ib. Foreign Marks ;, ſee 135,136,138,139, 
140, 143, 149. Mark Pound and Mark 
IVeight,73,123,125,126,128,129,131,132, 
133,134. Of ſevcral ſorts. 

Mark-ſtick, the ſorts and value ——-— —— 149 

Aartrons-skins, the Timbcr - — 66 


Marvedes, Marvedies, Marveides, of what Ac-. 


compr in Spain - 136,140 
Maſt, how much —— — — 
Matali, a Foreign meaſure, the content — 120 


Mathematical Sciences, with the Table of Dr. 
Dee .—- I,2 


Lens. EY 


Mathematicks, the Root of them —— —_— 
Mather, the Tare allowed thereon — 3x 
Maund, the contents —— —— 65,66 
Meal, the meaſure, 70. The werght 81 


Ateans or middle Proportionals, what, 419. To 
find them. See the Chapter of Progreſlion 
Geometrical. 

Meaſure, to meaſure a Number, what ——— 39 
What Meaſure ts, and the ſorts -—— 62,63 

Meaſures, Engliſh and Foreign ; ſee the firſt 
Chapter of Geodzticals. 

Medials, what and how called — 273 

Mediation, what, and how performed — —- 33 

Medicines, to find their Qualities, 469, 470, 

: 477, 478 

Medidas, a Foreign meaſure, the content — 121 

Medimnos, Medimnus, the ſorts and contents, 

90,91,92,121,122 

Medine of Cairo, the value 149 

Medius, a Foreign meaſure, the content — 120 

Megah, Megha, Megna, what —— —— $6 

Merchants, Queſtions concerning them 166,636. 
Of them and their Fadors ;, ſee Fatorſhip. 

Mervedes; ſee Marvedes. | 

Metallicum, a Foreign weight ; ſee 126,128. 

Metals, the CharaGers for them, 10. Of their 
Gravity, Value, Form and Proportions, ſome 
Queſtions —- — —— 518,519,520,521,522 

Metares, a Foreign meaſure, the content — 120 

Metecalo, a Foreign weight, how much 126 

Metreta,Metretes, a Grecian meaſure, the con- 
tent, 90,91, Corruptly rendred in the Latin 
Amphora — = IÞ. 

Metreta Syra, the content —— — 92 

Mettre, a Foreign meaſure, the oontent —— 121 

Mile, the ſorts and lengths, 64,82,83,88,98,99, 

II2 

Milliar, a Foreign meaſure, how much, 113,119, 

120 

Milliariſiam, a Roman Coz ; ſee—— 104,105 

Milliarium ; ſee Mile. 

Milraies, Milreys, Portugal money— 1 39,143 

Mills, a Dueſtion of their grinding — 444,445 

Mina, Mane, Maneh, Mna, Maire, &c. the ſorts 
and weight, 86,87, 93,94, 96,97, 102,121, 

123,125,126,131 

Mina Ptolomaica, the content and Table thereof, 

123 

Mina Romana, the content and Table thereof, 125 

Mine of Land, what, 114. Of Corn and Coal, 
French meaſures, the ſorts — 120,121 

Minks, the Timber, how much — — 6G 

Minots, French meaſure, the contents -—— 120 

Minſters, the Roll how much ——— —— 65 

Minutes, the Charater for them, 10. A ſmall 
weight of the Greeks, 93,94,95- A piece of 
Money, 96. A Land-Meaſure, 9g. What 
part of an Hour, &Cc. - 230 

Miobolus, a Roman wezrght, the content — 103 

Miſcellane, Queſtions thereof, 467,471,475,476 

Mites, how many in a Grain Troy, 73. in a Far- 
thing, 76. No pieces of Engliſh Coin, 77. A 
Coin of the Greeks,96. Of Flanders ——1 37 

Mixaas, 


| ————_— 


The T ABLE. 


Mixias, how much commonly taken ——— 123 
Mixt equations ; ſee Aﬀected. 
AMixt Numbers, what, 5,662. Proportions, 419g, 
20 
Mixti, how many Pound therein —— —— os 
Mna ; ſee Mina. 
Moccadoes, the Piece, how much —— — 65 
Modiolus,s Roman meaſure,the content, 101,102 
Modion,Modios,a Grecian meaſure,o0,91. Leſs 
than the Engliſh Buſhel, ib. The Pontick, 92. 
Others, ib. The Roman meaſure— 101.102 
Modius, Moyo, the ſorts and contents, 120,121, 
I22 


Modus, Mode, a Latin meaſure———98, 100 |. 


Moments, a ſmall Diviſion of F{eaſure--99,100 
Of Wetrght - =—— 103,132 
Monades, what 5 
Money, the Charadters for it, 10. Money of Eng- 
land, 76,77,78,79. Of the Hebrews,86,87. 
Greeks, 96,97,98. Romans, 104,105. Fo- 
reign Honey, 134 tO 152. Several Queſti- 
ons reſolved of Money ; ſee 192 to 173; alſo 
211,212,213,215, 223, 449, 450, 451,452, 


453, 454, 455, 463,484,485, 538, 548,556, 
574, and elſewhere. 


— 


Month, whence the word, 229. The ſorts and con- | 


tents, 1b. 230. How much with the Jews —1b. 
Moon, Queſtions about her Motion, 239,240,241. 


. Notation, what and how accompted, g. 


Nebel, how tran/lated and reckoned — —- Iz, 
Necklaces, the Groſs — —— —<—— 65 
Negative, the Sign thereof — — — 210 


Negenmanneken, how many in a Flemiſh 
Pound — 137 

Neiles ; ſee Nails. 

Nepair's Bones deſcribed, 28, To multiply thcre- 
by, 27,28. To divide thereby, 37,38. To con- 
trat? a Produdt thereby, 220,221. To contratt 


————— RE  ———_— — —— 


a Diviſion rr 223,234 
New Crown, the UM UC-— ——— —- — 79 
Newfoundland Fiſh, the Hundred — 66 


Nine, the Properties thereof, and how called by 
 Scaliger -. w——_-— — 663 
Nobles, how mich the Engliſh Noble,76, 77. Ad- 
vanced ſmce firſt coined, ib. The ſorts of Eng- 
liſh Nobles 78,79.Of Foreign Nobles,1 40,144 
Nodes, the Charaders for them ——— IO 
Noeſel, a German Wine-meaſure — — 118 
Nominator ;, ſee Numerator. 
Nonaceſlis, Roman Coin, the value 104 
Noncuplication, what and how performed —— 2 5 
Nonupartition, what and how performed — 34 
Noph, for what taken ———— 82,84 
What it 
teacheth, and tbe ſorts thereof —— ——— ib. 
Nought ; ſee Cipher. 
Nugatory equations, what 


© —— 


613 


Digits eclipſed ——- 423,424 | Number, the Original thereof, and the Science ap- 
Morkens, how many in a Guilder —- 136 | propriate thereto, 1, Immaterial and pure, 2. 
Moſe, Moyo, Moyo's : ſee 120,121,122 | Of univerſal uſe, ib. How conſidered in two re- 
Moſtaches of M:ne, the content — I19| ſpeds, 4. How reſtritively and how largely ta- 
Moſtati of Venice, how much — 120 | ken,1b. See Nature of Numbers. 
Motion, the Charaders for it, 10. How mea- | Numbers thought on to diſcover, See the Chap- 

ſured, 229, And divided ——— 230| terof Technologie, eſpecially the Examples 
Mount, a Queſtion thereof —— 517] there ——- — 551,552,553,554,555,558 
Mowers, Queſtions of them —— 451,453,454 | Numeration, what, and how many-fold 13 
Mudde, Muide, of Land, how much, 114. Of | Numerator of a Frat#1on, what 41 


Corn, Coals, Salt, &c. —— 119,120,121,122 
Multinomials ; ſee Medials. 
Multiplees, what — 
Atultiplicand, what — - 21 
Aultiplication, the Sign thereof, 12, What it 15, 
21. The Table thereof, 22. Is inſtead of ma- 
ny Additions,21. Selet# Multiplication, 23 to 
29. To multiply without charging the Memo- 
ry,26,27. See the ſeveral Chapters thereof. 
Multiplier, what 21 
Aultitude, what — 
Mundane Number, what ——— —— 662 
Murſenigo, the value 149 
Muſical Number, what, 662, Proportions whence 


—— 


they ariſe ——  — — 409,412.413 
Muſtrum, how much by Sennertus —— 101,102 
Muys ; ſee Moyo. 


Myſtrum of the Greeks, the different Accompt 
thereof. 90,91 
N. 


Ne the contents —— —— —— —— 80,127 
Names of Figures Arithmetical and Geo- 

metrical 177,178 
Naſtelli, a Foreign meaſure, the content — 119 
Nature of Numbers ,4.. See the Chapter thereof, 


A— | wu—_———_— 
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Nummi, & Nummi Dragmi, the ſorts and 94- 

lue — —— 135,138,149 

Nutmegs, the old weight thereof =——— 8 

Nuts, the Laſte, Barrel, &C.—— 70 
O 


Ars, the Hundred, how much — 66 
Oatmeal, the Laſte, Barrel, &c. —— 70 
Obles, the French meaſure, what and whence the 
Name —— 19 
Oblongs, what, 175. How produced - ——179 
Obolus, a Grecian aud Roman Weight and Coin. 
Of the Sorts and Content, ſee 93,94,95,96, 
97,102,103,104,105. A Land-meaſure with 
the Latins,99,100, A Weight in ſeveral pla- 
ces, 124,125,133. Copper-money #n the 
Low-Countries — I35 
Ocha, a Foreign weight — — 127,128 
Octaceſlis, Roman Corn, the value— — 104. 
Otany,Octavo's, Foreign weights,131,132,133 
Otipartition, what, and bow performed — 34. 
Octuplication, what, and how perform*d -— 25 
Odd Numbers, what — — 5 

Offcome ; ſee Product. 
O11, Oyl, the Aſſize, 72. The Foreign meaſures 
thereof ———-1181i9,120 
Oltavos, 
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Oitavos, 4 Portugal weight ———— —— 132 
Old Nobles, their Value ——— ——— 78 
Old Soveraigns, their value ——=— — -—- 1Þ. 
Oldron, how reckoned by Hunt —- —— 121 


| 


Oliginat; ſce Darchiny. 

Omer, an Hebrew meaſure, the content -- 82,54 
One ; ſee Unite. : 

Onolaffat, Onolum ; ſce Orloſt. 

Oppoſition, the content thereof ——— —— 231 
Ordinal. Numbers, how expreſſed 9 
Orgya, Fathom ;, ſee — —— —--- —= 832,83 
Original Numeration, what, and how many-fold, 


—— 


13 
Orloff, a ſmall weight, how much — I 2. 
Orobus, what 95 
Ortgen, Flemiſh moncy —— 137 
Orthings, bow many in a Heller ————— 140 
Orthodoron, a Grecian meaſure 88,389 


Orthogon, what ſort of Triangle —— 174 
Ortive Numeration, what 
Ortken ; ſee Ortgen. 
Ovals, why ſo called ; 
Oughtred, his way to expreſs the Indices of De- 
cimals, 209,210. To contrad a Produt, 220, 
221, Alſo to contra a Diviſion, 223, 224- 
His Table to divide a Log. 268,269. Hts In- 
ſpedion into the Table of Parogical Degrees, 
and Obſervations thereon, 356,357,358. Hts 
Pratice in ExtraG1ion of Roots, 359, 360. 
Notes of Ratio's, 411. Of the Proportions of 
Atctals one to another, 520, 521. His twenty 
Rules to find the Principals in an Arithmetical 
Progreſſion, 531 to 538. His Precepts and 
Examples for the Reſolution of AfﬀetFed e/&- 
quations from 643 to 660 
Ounces, the CharaGers for them, 10. Troy, 73. 
Avoirdupols, 79,80. Of ſeveral ſorts, 93, 
94,98,99, 100,102,104,105, 124,125,126, 
&Cc. to 134 & 135. ſee Uncia. 
Ounces ponderal and menſural, compared by Ma- 
lines --— —_— ——]02,118 
Ouncaia, Oungia ; ſee Ounces. 
Oxgangs, how much, queſtioned 
Oxigonium, what ſort of Triangle 
Oxybaph, aGrecian meaſure — 
Ozenbrigs, the Roll, how much —— = 
P 


——— —>— 174 


174 
90,91 
n— 65 


| go”; the length and ſorts, 65,82,8 3, 88,89, 
98,99,112, ſhould be Paſs ———— 65 
Pack of Wooll, the weight —— ——— ——— 81 
Pagnam, a Foot with the Hebrews -——— 82 
Pagode, a Gold Coin at Goa —— 138 
Paleſt, a Grecian meaſure, the length —— 88,89 
Palms, the ſorts and lengths = $2,88,89,93,99, 

100,114,115,116 
Palmipes of the Latins, bow much 98,100 


Paniilas, Hunts Accompt thereof I20 
Paper, the Bale, Ream, &Cc. —— 66 
Parabola, what ——- — ——— - — ZO 
Paraboliſmus,, what it 5 621 
Parallels, what Sign they are —— ———— 12,613 
Paraſang, how taken ——— —— 82,84.,88,99 
Parcoment, the Roll, Dozen, &Cc. 66 


Ce ey 


Pardauue-Xerafin, what 
Paris- Pence, a Queſtion thereof -—— 
Parodical Degrees, what 
Parted-proportion, What -——— — 
Partition ; ſee Diviſion. 

Parts of a Number ;, ſee FraCtions, 


454 
336,355 


ras” 7 5 


Parts of 100, a Queſtion thereof 624,625 

Paſtimes;, ſee Technologie. 

Paſturage of Cattel, viz. Sheep 441 
Oxen, &C. — 46 

Pavements, Queſtions thereof 509,510,623 
Paving Tiles, a Queſtion FlO,FIn 


Paiment, what, according to a Decree in Chan- 
cery, 611,6i2. Of a Reckoning, a Queſtion 


thereabout ——=—— 631,632 
Peas bartercd for Flax —- — 481,482 
Pecks, the meaſire, 70. The weight ——— gx 


PetForal Powder, a Queſtion thereof — -— 469 
Pence, the Charaders for them, 10. The ſorts, 
76,78, 96, 97, 104,105, and from 132 to 
141, allo 149. Pence, a weight =—— 132 
Pennick, a Penny of Norenborough —— 1 39 
Penning, 4 weight at Vienna ——— 126 
Penny-weights, the Charatters for them, 10. The 
ſorts, 72,73,131. ſee Denarius, Denarion, 
Denier, Darchiny, &c. 
Penny Loaves, their Aſſize —— --— w— 75 
Penſion ;, ſee Anatociſm. 
Pepper, the old weight,81. Of the hundred weight, 
a Queſtion — _ 639 
Perches, the length, and how different — 64,11 4. 
Perfet Numbers, what, 5. Very rare, ib. Perfe(F 


Decimal ——— —=— —— 210 
Perimeter, what — 56 
Period, how uſed I2 
Periphery, what -——— ——— — 174,506 
Peroits, what part of a pound Troy 73 
Perſah, how taken — — 84 
Peſo, 4 weight, how much —6 


Pezo of Peru, the value ——— —— 144 
Phaike, what — - 95 
Phy/ſzcal Doſes, how weighed 79 
Phyſical Fradions, what, 230. Phyſical Signs, 
what, ib. Phyſical Weights of the Greeks--94. 
Piaſtra, Piaſtri, 4 Bolognian pound 136 
Piccolie, how many to a Grain — 139 
Pichy,a Foreign meaſure, the length--114 to119 
Piece; ſee Pounds of Money. 
Pieces, the contents 5 
Pieces of Eight, Spaniſh money ; ſee of the Sorts 
and Value, 140, 149. Reduced to Engliſh 
Crowns,156. Queſtions about their Exchange, 
48 
Pieces of Land, Queſtions about them, 16 _ 
29,440. Pieces of Money, a Queſtion—468 
Pignatoli, an Oil meaſure — — —— — I19 
Pile of Brick, a Bueſtion reſolved —— 623,624. 
Pints, the ſorts and contents--70,71,72,119,120 
Pioneers, a Queſtion of their Work— 427 
Pipe of Beer, 71. Wine 72,118,119,120 


i — 
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Piſtolets, Foreign Coins, the ſorts and value, 1 4.4. 
Pitch, the Tun ſold, a Queſtion thereof — — 634. 
Place of a Number what,14. No certain number 


of 
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of Places, ib. How they proceed, ib. Deno- | 
mination of the Place,jb. Places diſtinguiſhed, 
1 

Placks, Scots money, how many Bodles — 1 = 
Plain ;, ſee Rectangle. 
Plain Numbers ;; ſee Superficial Numbers. 
Plain Proportions, what, 409. The ſorts—4.18 
Planets, the CharaGers for them ———— —— 10 
Planks, the Load, how much, 69. Queſtion of the 


length, 165, and ſolidity — — — 518 
Plappot, the value _ 149 
Playing and working, a Queſtion — 626 


Plethron, the Content uncertain, 88. How ſome- 

time rendred = 89 
Plough-land, the content ; Sir Edward Coke”s 

and other Opinions thereof —— —— —— —— 67 
Poad of Ruſſia, how much by Heylin—<=—1 23 
Poali of Italy, the value 149 
Pockal or Bocal of Rome, the content —— 119 
Pocket of Wooll at Bruges, how much 127 
Point, the original of Maynitude, 1. A Meaſure 


of the Latins — —— 99 
Pointing of Numbers ; ſee Pricking. 
Points, uſed for Terms of Art ——-—— 12,13 
Pole-Davies, the Bolt, how much — 64 


Poles, a4 Queſtion of Poles and Switzers—512 

Poles, the length, 64. ſee Perches. 

Pollex ; ſee Inch. 

Polpate, the value ——— 149 

Polynomials, what —— —— <=——— 273,294. 

Pondus, Malines his Diviſion thereof ——103 

Portuguiſe ; ſee Cruſado. | 

Poſition ; ſee Falſhood. 

Poſts, Queſtions of their Travels, 439,440,504, 
627,629 

amn_ ] 4.4 


Poſtulats, the ſorts and value 

Pot- Aſhes ;, ſee Aſhes. 

Pots to part Wine with ſee — 614 

Pottles, their content ——— 72,71,72 

Poulcee, a French meaſure, the length 114 

Poulceon, a French MWine-meaſure, the content, 

119 

Pounds, the Charaers for them, 10, The ſorts, 
63, 72, 73, 79, $0, 93, 944123, ©c. tO 145, 
both of weight and value ;, alſo 149. 

Pounds of Engliſh Money, how much, 76. Why 
called Pieces 

Pounds of weight, Queſtions about the price 
thereof —— 430,431,432,43343424352498 

Pra@ice, what, and why ſo called, 427. Seethe 
Chapter thereof. 

Pricking of a Number, of what uſe in Numera- 
tion, 15. In Addition, 161, On Figurals,193. 
How different in Species, 358. How Aﬀedted 
e/Equations to be pricked ———— 645 

Prime Numbers, what and how made —— 

Primes of Weight, 132,133. Of Money, 158, 
I5gg9. Decimal Primes, 208. Minutes of 
Motion, called Primes — —— 230 

Primi inter ſe; ſee Incommenſurable Fra- 
Ctions. 

Principals in an Arithmetical Progreſſion —= 5 31. 
In a Geometrical Progreſſion, 561. With the 
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5 | Suadrantal, what 


—— 


Species for them 531,JGE 

Priſms, ſolid Bodies of their Form, 172 miſ- 
printed for 176. 

Proclamations of K. James, 77, 141. Of XK. 
Charles 1/t & 24 77 

Produt?, what, 21. Of two Digits to be perfeFly 
learned, 22. The Way of Alſted and Re- 
cord thereabout queſtioned, 21,22. To con- 
tradF a Produdt in Decimals 220,221 

Produttion of Figurals; See the Chapter 
thereof, and the ſeveral Chapters of Fi-- 
guration. 

Progreſſion Arithmetical, the Chara@ers therein, 
12,531. Whence it proceeds, 410. See the 
Chapter thereof. 

Progreſſion Geometrical, the Chara@ers therein, 
12,561. Whence it proceeds, 410, See the 
Chapter thereof. The Analogy to conſtitute 
a Geometrical Progreſſion by any Ratio, 577, 
578 miſprinted for 578,579. 

Progreſſunal Diviſurs, Dividends and Quotients. 
See Technologie. 

Proof of every Work to be ſeen at the end of the 
Chapter, or on the particular Operations. The 
proof by Nines uncertain —— 15 

Proper FratFions, what, and the ſorts 44 

Properties of ſome Numbers —-———= 662,663 

Proportion, what, 7,405. The ſorts, 8,408,409, 
410. Sign thererf —— 12 

Proportionality, what 5 

Proportions, Continued, Disjun@, Doubled, Tri- 
pled. Seethe ſeveral Chapters. 

Proportions of Equality ;, ſee Xquations. 

Proportions of Man's Body _ FI5 

Provinces and Countries ;, ſee Kingdoms. 

Prunes, the Tare thereon, 81 ; ſee Copperas. 

Pſound, or Pfound, the value 149 

Ptolomy his Proportion of the Diameter of the 
Sun to the Earth oo — — 417 

Pu, a Chinian meaſure, the length 113 

Pulgada, a Spaniſh meaſure, the length —— 114 


—— -———_ 
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Pulton to be correFed 64,72 
Puncheon of Wine, how much —_— 72 
Puncheons of Auxerre, the content 118 


Pygme, a Grecian meaſure, the length — 88,89 

Pygon, 4 Grecian meaſure, the Jlength— 88,89 

Pyramis, 4 ſolid Body, whence the Name, 172 
miſprinted for 176. 


Q. 
Uadraceſlis, a Roman Corn, the value--104 
Puadrangles, what, and the ſorts ——175. 
Some Queſtions reſolved of them,508 tg 


$14 

Quadrans, what, of the Greeks, 96. Of the. 
Romans --— 102,103,104,133 
10L 
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Duadrate, what, 172 miſprinted for 176. 
Quadratus, taken for Bigatus, 105. 
Square, 172 miſprinted for 176. 
Quadrillions, what —— 
Quadripartition, what, and how wrought —— 33 
Duadruplication, what, and how wrought —— 2.4. 
Quzlſita, what. and " Cy uſed for it—1 3 
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;Ratio's, what, 7,405. 
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The 
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O uantities, what 
RR . . 

Quartaries, Meaſures of the Latins — 101,102 
Quarterns, 4 Spaniſh weight n—— —— 


Quarters, the Charaters for them, 10. Of Corn, | 


the content, 70. Of an Hundred Avoirdu- 
pois, how much — ——— 80 
Quarti Beſonts, the contents — 120 
Quarti Bigots, the contents ——— 
Quarti Secchio, the contents 
Quartid'eſcue, the value —— — —— 137,149 
Quartil, a IWine-meaſure, the content 119,120 
An Aſyeit, how many Degrees -— 231 
Quartilio, Spaniſh-»oney, the value —— 140 
Quarto's, how many Palms therem —— —- 115 
©uarts, bow much, and the ſorts, 70,71,72, 
119,120,132 
Quatrini, bow many Bagatines therein, and their 
VAILE — — —— ——— —- --- —— 140 
Dueſtions reſolved; See the Examples to every 
Rule thronghout the Book. 
Quinar of the Romans, how much, 102,103,104, 


105 
Quincuns, the weight, 103. The Aſpe@ — 231 
Quninquaceſlis, Roman Coin, the value ——- 1 04 


©1intals, the ſorts and weight —121,123,127, | 


128.129,130,131 


Quintil, the Afpec? — —— 1,231 
Quintillions, what ————-— — 14 
Quintipartition, what, and how done — —— 33 


Quintlein, a German weight — — —- 103 
Quints, how many in a Pound, 126. In a Mark, 


| I 32 
Quintuplication, what, and bow done —— —- 24 
©uires of Paper, how many to a Ream 66 


Duotient, bow diſtinguiſhed, 12. What it is, 

and whence ſo called —= ———————— 30 

Adix ; ſee Root. 
Rales; ſec Res. 
Raiſins, the Tare thereon, $1. ſee Sugar. 

Raiſins ſold, a Queſtion thereof —-—- —— 489 
Ramns, his Device about the Cube ——— 188 
R3ppen Muntz, the value —— ——— ——149 
R 2ſhes, the Piece, how mtith=—— —— —— 65 
Raliers, 4 Foreign meaſure ; ſte —T121 
Kate, a Queſtion of the Rate of Wine —— 629 
Ratio, Kate, bow to find the Log. thereof ; ſee 

. Anatociſm. Rate per Centum reduced to a 

Purcnaſe by the Year, and the contrary ——6 10 


Rational Numbers, what, 249, 29%. Rational | 


Species — 335 
IWherein they agree to 
Fratdtions, and are like them, 7,410. Of what 
ſorts, and their Names. See Chapter I. of 
Ratio's. How expreſſed, 410. How found 
out, 411,560. The word uſed promiſcuouſly 
with Proportion, 410. How different from 
the Difference of two Numbers, 411. See 
Book 4. Part f. 
Raw-{ilk, the Pound, 81. 
Reals ; ſee Royals. 
Reams of Paper, how much ——= ————— 66 


Tare thereon ——b, 


Reapers, & Queſtion concerning them —— 441 | 


| Reciprocal Rule of Three, what 


Bo + 


TABLE. 


Reciprocal Proportions, what m— 409 


| Record, his O ſcrvations on the Statutes of $3 
Ed. 1.G 51 H. 3. — o———— 67,74 
' RefFangle, what —— _ — 


' ReFFangle-Line ; ſee Separatrix. 

' Red and Black, a Queſtion thereof ———— 6 35 
ib. | Reducend, what — 
——— jb. | Reducers, what ——_— 
' Reduction, nheve uſeful, 13. What it 75, 44. Of 


wo El =. 
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Fradions, and the ſorts, ib. See the ſeve- 


ral Chapters of Redud1on. 


| Reduplication, what, and bow done 
| Reed, an Hebrew meaſure, the length — $2.83 
| Relative Numbers, what —— — 
' Remain, Remainder, what,,18. On a Diviſion, 
what and how to ſet it, 30. Queſtions about 


—_—— 7 


— —— 


>| — — 


' KRemainders in Technologie—- 542 to 5.48 
Rent on a Leaſe, Queſtions thereof in Anatociſm, 
Ce nn 606,607,608 


Res, Portugal Accompt thereby --13$,139,140 


Reſ1duals, what —=——— — 273,2 


Reſolution of eAquations ; ſee the Chap. thereof. 


Reſt, what — — ————1Z 
Reſult, what H— — 
Reverſed Proportions, what —— -—— -—— 40g 
Reverſed Rule of Three, what — — 425 
Rever/zon of a Leaſe, Queſtions thereof in Ana- 
tociſm ; ſee —— —— — 6083 
Reyſe; ſee Res. 
Rhomboides, Rhombus, what — ——- 155 


Rials, or Royals, the ſorts and values, 135,139, 

I40,144,149 
Ribband, the Piece, how much _— $ 
Rider miſprinted - — —— I05 


Riders, or Ryders, the ſorts and value= 1 4.3,1 4 
Rie, mixed with Barley, &c. Queſtions theredf 
m Alligation, 467,471,475. A Queſtion 
of the ſale —— — 63 
Right- Angle, what, and how called —- —— 174 
Rings of Clapboard, bow much, 65. #Hid, how 
to diſcover — ——— 550,55545564557,558 
Rivola, how much in Weight —— —- ——— 128 
Rix-Dollar ; ſee Dollar. 
Rod of Land, the length, 64. It differs from a 
Rood, 4b. ſee Perch and,Verge. 
Rod of Wall, a Dueſtion thereof —o 4} 
Rod of Wine, how much — —— —— 11$ 
Roman Meaſures, 101,102. Weights, 102,103, 
104. Money, 104,105. The Piece called Ro- 
manus Solidus, the value — —— —— 10g 
Romana ; ſee Maneh & Mina. 
Rood, how much —— = 
Roof,, Queſtions of the Tiling — 
Room of a Number ; * ſee Place. 
Koot, what it 15, why ſo called, and how chara8e- 
rized, 6,11,174,177,178. , Univerſal Root, 
the CharatFer — —- —— ————— 11,293 
Rooted Numbers, to jroduce them, 184. The 
Table thereof, 185. Varieties of producing 
FO rm — —_— 186 to 192 
Rooves,or Arroba's, the ſorts and contents,11s, 
120,11 4331 27,128,129,130,131 
| Rope- 


67,114 
$09,510 
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Ropemaker®s Portion to his Daughter — — 1 57 | Scholars, a Queſtion of their ſpttings 
Ropes of Garlick, bow much —————— — 66 | Schreaves of Wine, how much 


Koſe-Crown, and the balf, the value —— — 799. 
Roſe-Nobles, the ſorts and value -— ——— 78 | 
Roſe- Royal, the value — -— Ib. | 

Roſolus, what ——- 94. 

Rotull, the ſorts and contents -—— 123 to 132 

Round Numbers, what —- — 5 

Rouſtick, the value ——— —— 149 

Kowls, their COntents —— —— ———— 65,66 

Royals; ſee 5tals, and Roſe-Royals, and Spur- 
Royals. 

Rubes ;, ſee Rooves. 

Rubles, Ruſſian Money, the value — 140,144 

Kule of «Aquation, 613. Uf <ofs, ib. Whence 
the Name, 614. O; dark or ſtrange Poſj- 
$101 

Rule of Falſe-Poſition ; ſee Falſhood. 

Rule of five Numbers, why ſo called, 449. Both 
- aud Iadrett , ſee the Chapters there- 
of. 

Rule of Proportion, why ſo called, 421. Of Duan- 
tity, 613. Of Society or Partnerſhip, 456. 
Of Three, 421. Both Dire and Indire@ ; 
{ce the Chapters thereof. 

Rundlet, the Content — ——— = 7 

Rus, how taken with the Rabbins -—— — 83 

Ryals ;, ſee Rials. 

Rycks Dollars ;, ſee Dollars. 

Ryders ; ſee Riders. 
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S. 
Abitha Syra, an Exotick Meafure of the | 
Greeks, the CONtent —— ——— 92 
Sables, the Timber, how much 66, 
Sachos, an Arabian Weight, how much,1 24,126 
Sack of Charcoal, the content,70. Wooll, 81.Corn, 
Sea-Coal, Salt, 121,122,123. Sacks of Corn 
borrowed, and #00 little paid for them —— 525 
Sackcloth, the hundred, how much —— —— 65 


—_ 


Sacred Number, what —= ——=———— 663 
Sacros ; ſee Sachos. 
Saffron ;, ſee Hemp. 
Salel, how taken by the Rabbins — 83 


Salmes, an Italian meaſure, the content — 119 


Salmon, the Table of Meaſures -71 
Salt, the Hundred, Wey, &c. 70. The Foreign 
Meafures thereof, 122. BarPrred for Wine, 

| 480 


Saltus, a Land-meaſure of the Latins ; the Sub- 
diviſtons thereof 1n a T able — 98 
Salvator of Venice, the value ——149 
Salute, and the parts, their value — 
Saphora ; ſee Barillia. 
-Sare ; ſee Zare. 
Saflſenars, the value I5O 
Safi, how many mm an Otttte w—— Il 
'Savdy, 4a Queſtion about the Pence — —— 4.54 
Scaby, the value =. I 5O 
Scalenum, what ſort of Triangle —— — 174 
Scaling- Ladders, a Queſtion of them — 506,507 
'Schaneberger, the valus ——— —— — 150 
Scheppels, a Foreign meaſure ——— 121,122 
Schaen, the ſorts and contents ———— 88,99 


576 
II 
Schriekenborger, ſometime uſed for Creutzer, 
: 135 
Schuytken ; ſee Ship. 
Scoc, the ſorts and contents — 135,136 
Scores, the Contents - 65 


Scruples, the CharaFer for them, 10. The ſorts 
and contents, 79,80,93,94+ The ſeveral La- 
tin Names, 94. A Land-meaſure with the 
Latins, 99, 100. A Coin, 104. Other 
Weights of that Name, 102, 123, 124, 125, 

126,133 

Scrutari, a Foreign weight, the content —— 128 

Scya of Turkey, the value — — — I5O 

Sea-Bisket, how ſold 74 

Sea-coal, the Chaulder, 70. The Foreign mea- 
ſure —- > — 122,123 

Seah, an Hebrew meaſure, the content — 82,84 

Seams ;, ſee Quarters of Corn. 

Seat ;, ſee Place of a Nnmber. 

Secchio, a Foreign Wine-meaſure —— 119,120 

Seconds, the Charader for them, 10. Uſed for 
a Weight, 132,133. Time and Motion, 230, 
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231 
Selibra, bow much + — 103 
Sembella, Roman money, the value I 04 
Semi-diameter, what —— _ — 174 
Semilibella, kow much 103 


Semiobolus, Grecian money, the value---g6,97 
Semiquartil, the Aſpe ——— — 11,231 
Semiquintil, the AſpetF I1,23L 
Semis, how much —— 103 
Semiſextil, the Aſpeff —— ——— 11,231 


Semiſextula, how much —- — —— 100 
Semiſlis, how much in weight —- 103 
Semiſlis, how much in Money 104,105 
Semillius, how much in weight — 103 


Semiuncia, the ſorts, content and value, 100, 
102,103,104. 

Sennertus, his Accompt of the Roman meaſures 
by weight —— 102 
Senube of Bohemia, the value —— —— 150 
Separatrix, what, 12, 208. Removing thereof 


the Effe@ 209 
Septier of Land, what, 114. Of Wine, 119. 
Of Corn —— — —. —— 120,121 


Septuaceſlis, Roman Corn, the value —— 104 


Septunx, how much in weight —— 103 
Septuplication, what and how done 25 
Seſquiquadrate, the AſpedF- — 13,231 
Seſquiquintil, the 4ſped? — 11,23# 
Seſlini, Copper-money of Venice —— 140 
Seſtertio's of Cleopatra, how much 123 


Seſtertius, the Roman Coin, how much, and how 
to number thereby ;, ſee — 104,105 

Seſtling, the value — 150 

Seven, the Properties thereof —— — —— 663 

Sexaceſlis, Roman Corn, the value 104 

Sexagene, the Charaders for them, 10. What 
and how expreſſed, 231. ſee Altronomicals. 

Sexagenary Table, and its uſe; ſjce the Chap- 
ter thereof. 
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Sexagelimz, 


, 
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Sexageſimez, the Charaers for them, 10. What 
and how expreſſed, 231. See Aſtronomi- 
cals. 

Sexantes, how many in the Libra Romana, 

133 

Sextans, in weight and money, how much, 102, 

103,104 

Sextary, whence the Name, 84. The ſorts and 
contents, 99,91, 101, 102; ſee Sextiers and 
Sixths ———- — —-— 119,120,124,125 

Sextier, a French Wrine-meaſure — -—— 119 

Sextil, the Aſpect — I1,231 

Sextipartition, what and how done ———— 34 

Sextula, the ſorts and contents, 100,102,103, 

104,105,124,125 

Sextuplication, what, and how done 24,25 

Serains, how much 125 

Sheep, ®Oucſtions thereof, 498,628,629. ſee Pa- 
ſturage. 

Sheep-skins, the Hundred — 67 

Shekel, the ſorts, weight, and value —— 86,87 
IWhence the Name —= - — ---- —-— — 86 

Shillings, the Charafters for them, 10. The 


— 
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ſorts, 76,78,135to 142. Alſo, 150. Que-| 


ſtions about the Ratio thereof --—— 413,416 
Ship, the Coin ſo called, its value, 144. Que- 


Semple Elements ;, ſee Elements. 
Simple Golden Rule, what — t—— 
Simple Numbers ;, ſee Prime Numbers. | 
Srpers z ſee Curle-Sipers. 
Siwname of a Frattion, what ——— —— 43 
Sitars, how much —————— — 93.,94,95 
Six, the Properties thereof — — —— 663 
Sixths of weight, 125. Time and Mtion---230 
Sizain, how much in weight — —— — 124,126 
Skins, the Binde, Timber, &C. —— —— 66,67 
Skipponds, Skippounds, whence ſo called, the 
ſorts & contents,121,123,126, 128,129,130 
Sluggards Rule, what = —— 
Snaphanen, the ſorts and value ——— I50 
Snellius bis Compariſon of the Foot of one . Place 
with another ——— - I13 
Snube, or Senube, the value —=—— — 150 
Snubourgh, German money ————=— 135 


Soldi, the value — 150 
Soles, how many in a Turn 66 
Soli, the Value 150 


Solid Numbers, what, 7. Of them divers ſorts, 
ib. 173,172 (for 176) 177,178. ſee Fi- 
gural Numbers. 

Solitary ſide of an «Aquation, what 614. 

Solomon's Brazen Sea, the content——— —. 8 


ſtions about buying of Ships, 464, 465. To | Sols, Solx, French money, the ſorts, and value, 
increaſe or decreaſe their Burden in the Build-\ and Chara@ers —10,137,150 
ing, 523. 4 Queſtion of the ſailing of two\| Somers, what, and how much 119,120 
Ships ——— _ — 630| Somme, how much — I29 


Ship- Angel ;, ſee Angel. 
Shippond, or Shippound :;, ſee Skippond. 
Shiur, what — 82 


Shock, the content, 65. The Coin ——- I 44 
Shrimps, the Hundred ——= — 66 
Sicherling, the value - I5O 


Sicilicum, Sicilicus, Siclus ; ſee — 102,103 
Side of a Figure, what, and how called and cha- 
raGerized —— ----- 174,336 
Siglus, Grecian money, the value —=—— 96,97 
Signs Celeſtial, the Chara@ers for them, 10, 
Signs of Addition, SubſtratFion, Multiplica- 
tion, Diviſion, Analogy, &C. 12. Afﬀirma- 
\ tive, Negative, 209, 210. Where to be pla- 
ced, and how uſed, 274. Sign +, where 
underſtood, ib. 296, 336. ſee Aſtronomi- 
cals. 
Silico, how much in weight — 132 
Siligua's, the ſorts and contents, 93,94,959100, 
102,104,105,124,132,133 
Silk-raw, Silk Nubs or Husks, the Pound, how 
much, 81. Tare thercon—— ib. 
Silks, the Chef,, how much, 64. Several Queſti- 
ons of Silks, Damask, Sattin and Taffata, 
483,484491,497,530,531,633639 
Silver mixed, ©ueſtions of the Fineneſs, 469, 
476,327. Of the weight —- 575 
Silver Coins, 18.,86,96,104,134 to 142, and 
145to 152. Silver Cups, a Dueſtion thereof 
reſolved — $04 
Silverling, what, and the value 86,97 
Simbeila, how much in weight ==—_— 103 
Simnet Bread, what — 


—— 


— — 74 


Sope, the Barrel, Kilderkin, &C. ————7x 
Sope- Aſhes ; ſee Aſhes. 


Soveraigns, the ſorts, which called VUnites, 79, 
| 79 
Souldey of Venice, how much 140 


Souldiers, Queſtions about them, 497,549,541, 
627.628 

Souls, Soulx, Sonlz ; ſee Sols. 

Soulthwitch, the Hundred, how much —— 65 

Sound Numbers; ſee Solid Numbers. 

Span, of the Hebrews and Greeks — 82,88,89 

Spaniſh Tobacco, the Tare thereon —— —— $1 

Species, what, 7,334. CharaGers uſed there- 
n, 11,12,13, 334,335,336,337,338. The 
ſame may ſygnify different Quantities, 334- 
How Powers therein are known, 1b. Thzir Form 
to be kept in working a Queſtion, 1b. Their 
Nature and Sorts, 1b. 335. Toexpreſs Powers, 
336. See Book 3. Part6. Rule of Three 
wrought in Species ———— 425,427 

Specificks, why ſo called, 4.36; ſee the Chapter 
thereof. 

Sphzre, or Globe, what, 172 miſprinted for 
176. Analogies thereof, and Queſtions there= 
about —— 516,521,522,523 

Sphzroide, of what Form — 525 

Spice, the old Weight, $1. Queſtions of the 
Price thereof, 422, 4354436, 468, 4734745 

537 


Sports and Paſtimes ;, ſee Technologie. 
Sportula, of the Romans, what 104,108 
Sprats, the Card, and Hundred, &c. ——— 66 


Spruce-Elbing, the Bolt, how much ——— — 64 
Spur; 
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Spur- Royals Engliſh, the ſorts, &c. —— 7$;79 
Square Numbers, Squares, what, and their Pro- 
dutFion, 172 miſprinted for 176, 184, 185, 
186,187,188. Toextrat their Roots, 193, 
194,195,203. PNucſtions of Squares and 0- 
ther Quadrangles, 508 to 514. Sorts of 
Square-Battels, 512,513. ſee Figuration. 
Square Cubes, what, 177. To produce them, 
184,185. Toextrat their Roots, 199, 201, 
| 204 
Squared Squares, what, 172 miſprinted for 
176. To produce them, 184,185. To extraQ? 
their Roots - 198,199,200,203 
Square Meaſure reduced, 155, Added, 161. 
SubſtratFed, 164. A Pueſtion thereof — 165 
Square of Pavement and Tiling, how much—67, 
Queſtions thereof —— — 509,510,511 
Stadale of Land, bow much _ 114 
Stadium, Stade ; ſee Furlong. 
Stagion 3 ſee Exagion. 
Star of Wine, how much, 118,119. Of Corn, 
| 122,131 
Stater, Grecian Coins, the ſorts and value, 


with the Semiſtater, 96:97. The Italian Sta- | 
ter, its weight - - > —— C 

Step 3 ſee Pace. 

Sterling Money, what, and why ſo called—76. 
Value - advanced by Proclamation, ib. By 
Aerchants, 77. Coins Standart and Fine- 
neſs —76,777879, 141 

Stifelius,h15s Order of expreſſing Diametral Num- 
bers Gt — 183 

Stivers, Stiver-Preces, Styvers, the ſorts and 
wvalue--135,136,137,138,140,144,150,151 | 

Stivers, marked like Shillings IO 

Stock, ſeveral Queſtions reſolved thereabont, 4.38, 


4565,457,458,459,460, 495, 498, 499, 626, 


627,636,640 
Stockfiſh, the Hundred —— —— 66} 
Stockings ; ſee Stuffs. 
Stone, how meaſured 69 


Stones, the ſorts, and how much, 80, 81,118, 

122,123,126,127,128, &c. tO 132 

Stoop, how much the content 118,119,129\ 
Store of Analytical Proviſion, where to be _ 

G10! 


Stride ;, ſee Pace. 
Strikes, their contents —— —— ——— 66,70 
Stuffs, bartered for Stockings ———— 48) 
Styvers ; ſee Stivers. 

Subduction ; ſee SubſtraQtion. 

Subſtantial Number, what 


— -— 662 


Subſtrattion, the Sign thereof, 12. What it ts, | 


18. The Table thereof, ib. Simple, ib. 
Compound, 19. See the ſeveral Chapters 
thereof. 
Subtil ; ſee Pounds. 
SubtradGion ; ſee SubſtraQtion. 
Subtrahend, what —— = 18 
Suffolk Butter and Cheeſe, the Wey, Clove, &c. 
how much _— wes WO 
Sugar, the Tare thereon, 81. Bartered for Rai- 
fins and Wine, 479,480;482. A Queſtion of 


—  - 


the Hundred Netto - — -- 63 

Sultanies, Turkiſh 2oney, the value, 134, 1.44 

Sum, or Total, what — 16 

Sum of Duickſalver, how mnch ——- — 131 

Sums of Money, Queſtions thcreof, 464,465,543, 
574, and other places. 

Sun, a Queſtion of his bigneſs 

Supcrfluous Numbers; fſce Abundant Num- 
bers, 

Suppo/ation in eAquations, always the true Num- 
DE 619,520 

Surds, what and whence they ariſe, 7,178,205; 
CharadFers uſed therein, 11,293. To extract 
the greateſt Root of a Surd Number, and de- 
nomimate the Remain, 205,206. Conjetture 
of the Name, 293. The ſorts thereof, 294, 
295. How to place them, 296. Frattima- 
ry. Surds, 329. Of Proportion in Surds, 42.4: 
See Book 3. Part 5, 

Surfaces, or Superficial Numbers, what, 6. Ma- 
ny ſorts of them, 1b. 173,174,175,172 miſ- 
printed for 176. . 

Surſolid, what, 177. Probably whence the Name, 
ib.. To preduce them, 184,185. To extra? 
their Roots =— 200,201,204 

SWitzers and Poles, a Queſtion of them — 512 

Symbols for Denominations ——- 10,11,12,13 

Symmetral Surds, what, and bow to find which 
ave fo ——————=————_ 9,296 

Synonymical Terms in Diviſion ———— — 30 

Synopſzs of the Nature of Numbers — — — 4. 

Syrian Bean, the weight —— — ——-—— 125 

Systatical Number, what —— -— —- — 662 


i 47 


= 


Ables, of Dr. Dee, 2. Nature of Num- 

bers, 4. Elements of Numbers, 9, Sym- 
bols for Denominations, &c. 10,11,12,13, 
Numeration, 15. Addition, 16. Subſtra- 
Gaim, 18. Multiplitation, 22, Nepair's 
Bones, 28. Fradions, 42. Geodetica!s.62. 
Engliſh Long-meaſure, 64. Cloth and Silks, 
64,65. Merchandiſes, 65, 66,67, 68, 69g. 
Square Meaſure, 67, Corn, 70. Ale, Beer, 
Eels and Salmon, 71. Wine, 72, Troy- 
weight, 73. Ajſize of Bread, 75. Sterling- 
Money, 76. Sterling-Coins of Gold and Sil- 
ver, 78, 79. Avoirdupois weight, 80, 
Wool, 81. Hebrew Meaſures, 82, 85. 
Their Coins, 86. Their Weights, 87, Of 
Grecian loyg Meaſures, 88. Their capaci- 
ous Meaſures, 90. Their Exotick Meaſuregg 
92. Their Weights, 93, 94, 95- Their 
Coins, 96. Latin Afcaſures, 98, 99, 100, 
101, 102. Roman Meaſures, 100, 101. 
Their Weights, 102, Their Coins, 104. Se- 
veral Parts of the World, Kingdonis and 
Countries, 107, 108, 109, I11O, 111. Long 
Outlandiſh-meaſure compared,11 2,113, Foreign 
Long-meaſures with the 100 Ells of Antwerp, 
114,115,116,117,118, Foreign Aeaſures 
of Wine and Oil, 118, 119, 120, French 
Corn-meaſure, 120. Other Corn-meaſures 
compar*d with the GE Amſterdam, 121. 
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122. Fereign Salt-meaſures, with the Sack 
of Armuyden, 122: Foreign Seacoal Mea- 
ſures, with the Laſt of Newcaſtle, 122, 
123, Mina Ptolomaica, 123. Arahlan 
Rotulus, 124. Italian Phyſick-Pound, ib. 
Spaniſh Mina Romana, 125. Pounds of 
Spain, France, Germany and Bruges, 125, 
126, Forcign Weights compared with the 
100 Pound of Antwerp, from 126 to 132. 


AMark-weights, 131, 132, 133. Romana 
Libra 133. Tun of Gold, ib. MMark- 


weights compared, ib. 134. Auguſtan Dol- 
lar, 135. Bohemian Scoc. ib. Collen- | 
Guilder, 136. Dantſick Scoc. ib. Flemiſh- ; 


Pound, 127. French-Crown, ib. Ryckx- 
Dollar, 139. Milraies, ib. Spaniſh-Du- | 
cat, 1409. Foreign Gold, 142,143, ba. | 
145. Foreign Silver, —= 145, 146, 147, 
148, 149, 150, I5I. Geometrical Figures, 
173. Diametral Numbers, 180. KRooted 
Numbers, 185. Extrattion of Roots, 202. 
Numeration of Decimals, 208, Decimals 
for Money, Weight, Time, 213, 214, 215- 
The Sexagenary Table, 246. Tables of Lo- 
garithms, 252,253,254,255,256. For Di- 
viſion of Logarithms, 269. Coſſical Cha- 
raters, 272. Parodical Degrees, 355. Pra- 
Gice-Tables, 430,432,434. For diſcovery of 


Things hid, 558. Diviſors and Gnomons for 


Reſolution of Aﬀetted eAquations — — 646 

Taffata ; ſee Silks. 

Tahe of China, the value ——— ——— 145 

Talents of ſeveral ſorts, 86, 87, 93, 95, 96,98, 

102,104,123,130 

Talſhide, the Aſie — — -— ———— — 69 

Tan, the Load, how much — —- —— —— — 69 

Tanga of Goa, how much — — 138 

Tare, the Charatter for it, 10. ÞAllowance 
thereof, 81. Queſtions thereof —— 488,489 

Tarie, how many in a Ducat ——139 

Teaſtons ; ſee Teſtons. 

Technologie, whence, 530. Under what Names 
taken, and what it imports, 542. See the 
Chapter thereof. | 

Ten, the Properties thereof ———— 663 

Ten-ſhilling Pieces, why called Angels, 77. ſee 
Angels. 

Tenements, a Queſtion thereof 5©OO 

Tercies, bow many im a Mark — — 132 

Terms of Art, how charaGerized, 12,13. Com- 

, 7101 Terms,the Charadters for them,1 3. Terms 

* of a Fration, what, 41. Of a Ratio, 410. 
Of Proportions DisjundF,q19. Contimued,529 


* Teruncius, the weight, how much — 103 
Teruntius, the Coin, how much --—— —- 104 
Teſtons, the ſorts and values, 138, 139, 140, 

IS1 


Tetarpe Laconica, the content —— —— 92,93 
Tetarton, a Grecian meaſure 90 91 
Tetradram, the weight, how much — 103 
Tetraſtater, Grecian Money —— 96,97 
Tetrobolus, Grecian Moncy — 96,97 


Thermos ; ſec Lupines. 


F 


Thief purſued, a Que ſticn thercof — 441,442 

Things hidden to diſcover ; ſee Technologie. 

Third Surſolids, to produce them, 184,185,191. 
To extrad their Roots; ſee ExtraQtion of 
Roots. 

Thirds of Weight, 133. Time and Motion, 230 

Thouſands, ſee —— 65 66,123,131 


Three, . the Properties thereof — 662 
Tierce of Wine, how much —— — — 72 
Tiking of Scotland, the Hundred — — 6y 


—_— \_— 


Tiles, the Aſſize ——  6y 
Timber, the Load and Tun, 69g. Queſtions of 
the Solidity, 517,518. Of the Worth—522 
Timbers of Skins, the content 66 
Time, the Charatter for it, 10. How meaſured, 
229, Queſtion of Time in Redu@ion, 155. 
Addition of Time, 161. Subſtra@ion thereof, 
164. Queſtions of Time of Trade, 457, 
458,459,460,461. Time of Paiment ; ſet 
Aquation of Paiment and Anatociſm: 
Tina of Gold, how much — 
Tiſchaufer, how many to 1 Secchio —— 120 
Tobacco, the Tare thereof 
Tods of Wooll, how much —— —-— —— ib. 
Toman of Perſia, what — 145 
Tomines, how many in a Mark —— —— 1 33 
Tone, how gotten = — —413 
Tonna of Gold; ſee. Tonne or Ton, 
Tonne of Timber, how much, 69g. Beer, 71- 
Wine, 72. Gold —————733 
Tonne weight, how much — m—_—_— 
Tophach, a Palm, how much ——— — $2 
Topium, a Grecian meaſure, the content, 92,93 
Total, what — 
Tovit, the content, 70. The weight —-— $1 
Tower Pound ;, ſee Pounds, 
Towns and Cities ; ſee Kingdoms. 
Toyſon d'Or ; ſee Golden Fleece. 

Tranſlation of an e/fquation, what 621 
Tranſmutation, whence, 530. What wrought 
thereby, 576. See the Chapter thereof. 
Tranſpoſition, whence, 530. What, and the 

ſorts, 540. See the Chapter thereof. Of 
an e/Equation, what _— —— 621 
Trapezium, what ſort of Quadrangle —= 175 
Travelling, Queſtions thereabout reſolved, 439, 
440,454,504,626,640 & 641 
Trays, how many to a Shock — 67 
Treagers ; ſee Lockram. 
Tredecil; ſee Seſquiquintil. 
Tremiſlis, how much — 103 
Treſeaux, the content 5 
Tret, what, 82. A Queſtion thereof — 4.88 
Triangles, the ſorts, 174, Principal Parts and 
Area thereof ; ſee ——— = — $06,507 
Triangular Number, what —— - 174,175 
Triceſlis, how much — ——— 104 
Tridrachmum, the value 96.97 
Tridrams, the weight 
Triens, how much — —— — —-— 103,104 
Trillions, what = ——— 4 
Trine, the Aſpe —— —— ——-—— 11,231 
Triobolus, bow much 
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Tripar- 


96,907,103 
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Tripartition, what, and bow doje 
Triplication, what, and bow done ——- 24 
Triunx, how much - 103,104 
Troy weight, the Table thereof, 73. Ordained 
by Statute, 63,72. How agrees with Avoir- 
dupois werght, 79. What to be weighed there- 
by, 6.3,73- Addition thereof, 161. Deci- 
mals for it — 213 
Truſs of Hay, how much ———— - $0 
Tlſaad, Tſagad, taken for a Pace 82.83 
Tufted Canvas, the Piece — —— 65 
Tun, or Tunne; ſee Tonne. 
Turks, how ordered to die by Lot ——— x41 
Turns,' how much 
Turones, their value ---— — — — 151 
Twenty-ſhilling Pieces, Engliſh Cot 78 
Twice blind Rule, what —— — —— <= -— 550 
T will of Scotland, the hundred ———— 65 
Two, the Properties thereof —- — ——— — 662 
Type of the Elements of Numbers ——— -— 9g 


33 
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» V. 
V Alentiniaw's Piece of Money — 1044105 
Valite of Gold with the Jews, $2. Of Ster- 
ling Money advanced 76,77 
Van-Ceulen, of the Proportion of the Diameter 
to the Circumſerence ;, ſee —— 179 


—— 66, 


Urbicus Sextarius, what —- — — - — IC! 
Urna, the content -—- 119 
Urn, a Roman meaſure, the content -- (o1,102 
Vnlgar FratFions, what --——-- -- 4% 


W: 
\ \ T Ager, a Queſiton thereof -——— ——- 6 i y 


Walls, Ducſtions thevec?--427,428,635 
Warps, their content —— —--— --—- —-—— 65 
Waſtel-bread, what --- - oi. 7 
Water-meaſure, hyw much --— - 
Waynſcot; a Queftion thereof —-——— $11,512. 
Weighs, or Weys of Salt, 70,122. Of Butter, 
Cheeſe, 80. Wooll, $1. Coal, 122,123. 
Other Weighs, 123: The Wey at Antwerp, 
126, At Bruges — —27 
Weight, what, 62. Weight of the Buſhel of 
Wheat by Statute —— 70 
Weights Troy and Avoirdupois of moſt gene- 
ral uſe in England, 63. Probably nby ſo 
called, ib. What to be weighed by each, ib.73, 
79,80,81: Weights of the Hebrews, Grecks, 
and Romans; ſce the words. Foreign Weights, 
123,124, 125 to 135. To try the finene(s 
of Gold and Silver 141 
Well, Queſtions of a Worm creeping out, 447, 
443; Of the digging a Well — 639 


— 70 


Van-Etten, of the Proportion of Water to Me- 


a * 
Or _ — ———  — 


Werps of Embden-meaſurc, how much — 1 2 1 


tals 520 
Varas,Varras, the length —114.,115,116,118 
Venas, the content —— — 119 
Verge, the French Meaſure, how long —— 114 
Verſt ; ſee Vorſt. 

Verſus, Verſe, how much —— ——— 98,100 
Vertels, Vertules, the content —— —121,122 
Veſſels, how to part Wine by them —— 614 
Vicars and Canons, their Expences — 462,463 | 
Viceſſis, how much ——— Io | 
Vicoriatus, what, and the value —104,105,133 | 
Vieryſers, their value 151 : 
Vintains of Portugal, how much ——1 39,140 | 
Virgin Number, what - -— ———— — — 663 
Ulna, taken ſometime for Fathom — — —83 
Ulna agreitis, & Ulna communis z ſee? — 99 
Uncertain Notation ; ſee Arbitrary Notation. 
incia, ſed for an Ounce, 15 of ſeveral ſorts, 
73,79,80,93,94;102. Uſed for the Braſs 

Coin of the Romans, 104. For an Inch, 

100. How elſe uſed; ſee -—— ——— 355 
Uncompound Numbers ; ſee Prime Numbers. 
Unicorn of Scotland, the value—— 145 
Unit, the Original of Number, 1,4. How a 

Number it ſelf, ib. Parts thereof,, how Num- 

bers, ib. Euclid*s Opinion thereof, ib. The 

beginning of Multitude, 5. Its Place, which 
vs to be well noted, 14,208,209. Properties 

thereof —— a - 662 
Unity, cften put for Unit. | 
Univerſ.l Root, the CharaGers for it —-— 293. 

Univerſal Surds; ſce Surds, Book 3. Part +5. 
Vocabula Artis ; ſec Terms of Art. 


- —- I oa oa— yy —— 


 Weys ; ſee Weighs. 


Wheat, Queſtions of the Mixture thereof, 467, 


471,475. Barter of Cloth for Wheat, 479. 
Sold to le paid entreaſing every Ruſhel, 
60 
Wheaten-bread, what — —— "La 
White Groſs of Bohemia, how much 135 
IWhite-Pence, the contents —— 136,138 
Whole Numbers ; ſee Integers. | 
Winchelſea, when drowned — 7 


Wincheſter meaſure, what —— 70 
Wine, the Aſſize thereof in England 2; 
The Table of the Meaſures, ib. Foreign Mea- 
ſures, 118,119, 120: Lueſtions about Wine 
drank, 441, 451,454. Wine mixed, 468. 
471, 472, 475, 476, $527, 528. Bartered ; 
ſee Salt. Bartered for Sugar, 482: How 
equally divided without Fuſion, $59. Of the 
Draught and Price of Wine mixed, 575. 
Equal parting thereof by unequal Yeſſels, 614: 
Of Bottles of White and Claret, 619, Cu- 
ſtom thereof, 629, Of Wine mixed, 660, « 

6GI 
A Queſtion 


IWoodland-meaſure, what, 64. 
thercabout 5 
Wool, the Weight and Table thereof, 81. A 


———_ fr 


« 106 


Vorſt, the Ruſſian meaſure —— — 


Queſtion of the Mixture — —— 476 
IWoollen-Cloth, the Aſſize thereof _—_ 6F 
Worldly Number ;, ſee Mundane. 

Worm in a Well ;, ſee Well. 
Worſt ; ſee Vorlt. 
F. 
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X. 


I Eme, what—— —_— 
X Xerafin ; ſee Pardauue. 


Xeriffe of Goa, the value — 145| 
Reſta, 4 Grecian Sextary —— ——— 91 | 


Y. 


Ard-land, more than a Rood, 67. The Latin 
Name thereof ---—— = ib, 
Yards, an Engliſh meaſure, their content, 64. 
Allowance tbereto, 68. - How Ells arc reduced 
to Yards _ 156 
Yarn, the Pack, Hundred, &c. — 81 
Year, how. emblen'd by the Xgyptians, 229. 
 Whence the Latin Name Annus, ib. The 
- Diviſon and Subdiviſion thereof ——ib. 230 


Z. 
Ahab, what, the weight and value--86,87 


Zare of Corfu, how much II9 
Zechines of Venice, the tlie ———145 


Zenſus, an Arabian word for a Square, 1 72 
miſprinted for 176, 


| Zenzicube, what, how produced, and bis Root 


extraBed ; ſee Square Cubes. 
Zenzicubicube, a rooted Number of the 1 8th 

Cuantity, to produce bim, 184,185. To ex- 

trad bis Root — 199 
Zenzizenzicube, to extrad his Ruot — — jb. 


I ———_—_——_ 


Zenzizenzike, what, 172 for 176. To produce 


To extra@ bus Root, 198, 
I 99,200,203 
Zenzizenzizenzike, a rooted Number of the 8th 
Luantity, to produce him, 184, 185. To 
extradt is Root without the Table —198,199 
Zentizenzizenzizenzike, a rooted Number of 
the 16th Quantity. Various ways to produce 
them by their Indices —— I91 
Zereth, a Span of the Hebrews c——— -- 82 
Zigo ſtatica, What nn p—_—————— 129 
Zithe, what ith the Rabbins —— —— $2 
Zur, Zura, what. and the value 86 
Zurli of Damaſcus, how much — —— 128 
Zuz, Zuza, the fourth part of th the Shekel, the 
ſame with Zur, Zura 86 


him, 184, 185. 
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ERRAT A iic corrigas. 


Aze 1. line ult. read p. 65. p. 2. l. 24.r. Hypſometria, 

l. 35.'r. Hypogeiodia, p. 3. 4. 23.r. D. Sixty, /. 24. 
r. 1. Fifteen, L. 55.#. XVII for XXIL þ. 4+ L. 14. 7. 
Aﬀections, 'l. 39. r. Lefſe, p.5. +. 35. dele the latter 
[into], p. 7- L. 1. r. Solid, & Marg. . 1. r. 3. Solid, p. | 
8.1. 31.7. mixed either, p. to. /. 17.Lat. r. Grana, l. 81. 
r, Ms, p. 11. 1.16. r. Imum, p. 12. /. penult. r. & next 
Greater, þ- 13. /. 1.7. ., l. $4.r. Second Book, p. 14. 
I. 53. 7; Quintillion, p. 16. /. 16. r, —Prime Part of 
Compoſition, which 15 Addition, p. 1g. l. 8. r. Cyphers, 
l. 17. r. leaves, p. 21. l. 2. r. 4o, L. 14. r. preceding, p. 
22.1. 15. r. If of two, p. 23. l. penult. r. The, p. 25. . 
28. r. ſubſtrated, p. 27. /. 29. r. ReCtangles, p.29. L.14. 
Marg. for Geometry, r. Grounded on, p. 30. l. 45. r. 
Multiplee, þ. 31. {. 54+ 7. figures, þ. 32+ l. 14. 7. compre- 


hended, p. 35. ſect the figures over the Dividends a little | 


more to . the Right hand, p.44- [. 17: r. Frations of 
FraQtions, p. 46. l. 42. for #5. r. 23, and tranſpoſe the 
Comma that is there ſet after { 16 and 12) ſetring it after 
| Dcnominator }, /. antepenult. tor 35. r. 45, p. 48. Þ. 31 


Op 15 
In the latter Dividend, yr. £ Þ. 49. |. 1. for, in, r. 1s, 


and for, is, r. in, þ. $0. 1. 25. Marg, r. pag. 59, þ. 51-1. 
— L. 5, r.+&43& 4}, And r. *Z2&2 |. 19, 


r, Nigritarum, /. 3o. r. Cheſhire, p. 168. Col. 1.1. e. r. 
Gutenne, /. 16. r. Turenne, /. 2s. 7. Borgoingne, Col. 2, 
I. 23. r. Embden, IU. $7. r. Palatinates, þ. 109. Col. 1; 
L. 2. r. Hale, /. 2g. r. Switzerland, !{. 57. r. Euboea, Col. 
2. 4. 1.r. Campagnia, /. 8.r. Bolognia, p. 110. Col. 2. 
L. 27. r. Lootz, /. 32.r. Namur, /. 35. r. Swoll, /. 35. re 
Utrecht, p. 111, Col.1. /.21. r.Baionne, p. 112, /.4.r.1:, 
l. 26. r. comes to, I. 32. r. 61, and for who r. whom, 
L. 34. r. Land meaſures, /. 3s. r. Dalica, p. 113.1. 11. 
dele the latter | for}, /. 15. 7. de Terre, p.114. l. 32.7. . 
Faneca, p. 115+ l. 26. r. Pichy, /. 34. r. Covados, J. 45. 
r. Canvas, þ. $16, /. 7. r. 10. Palmes, UH. 57. r. Cannes, 
Þ- 118. L. 57. r. Puncheons, þ. 115.1. 8. for Canado, r- 
Candado, /. 58.r.7%, p. 120. after /. yo. Infert, The 
Fat of Dantiick contains 180 Dantſick Stoops, or 81 
Antwerp, Þ- 123. /. 1. r. 24 Muys, ?. 124+. alt. for 3+, 
r. 33, þ. 127.1. 22. for ib. r.1ofb. 1. 56. for 48: r. 
480, l. 59. r. 480 Aracoles at the rate of 80 Aracolcs 
| for, þ. 129. 1. 42. for Camporas, 7. Campo, as, p. 130. 
L. 57. r. Spalato, 4. alt. r. as Fez, p. 131. l. 1. r. Mina's, 
. l. 28. r. Verona, þ. 132. /. 4. r. Ounces, l. penult. dele 
I44, P- 133. l. ult. r. Brefſaw, p. 134. 4. 21. r. 102+, 
Marks, the Kings Weight, p. 135. l. 1. 7. 1. 14. Arragon, 
L.31.r. Lyons, 1.37. r. Lyon, p. 137. l. 43. Marg, r- 
wrote, þ. 138. /. 34. r, Sebaſtian, p. 139. /. 26. r. or 


[ 
at C. for 3 r. 3, þ. 53-1. 21. r. Subtrahends, p. 59. l. ult. 
ye Pp. %0, 2 2. l. 8. r. conſidered, /. 16. r. Vide 
pag. 106. to.152, Þ- 63. /. 31. r. Verſtegan, p. 66. I. 2.r. 
Tail, /. 22.r.if ſold, p. 68.1. 40. r. Waſhers, /. penult. 
7, the Billet, p. 70. /. 13. r. Bufhels, p. 73. &. 33. r. page 
95, Þ. 74: l. 14+ r. Waſtel, }. 19.7. White-Bread, /. 35. 
r. tuch Horſe loaves, /. 37. r. affized, p. 75. l. 43. in the 
laſt Column, Tit. Penny Houſhold, for 2—e2—10+ r. 
2=02—103, & l. 47. in the ſame Col. for 2=80—12, 
7. 2—00—12, Þ. 76.1.3. r. upon it in one quarter, /, 34. 
Tit. Groats, Col. 6. for 1, r. 74, l. penult. r. or 13 5s. 
4d. p. 77+ 1. 34. 7. 1533, 1. go. Marg. r. old Coins, p. 
78. L. 7. for —0333, r, —0322, p.82.1. 24. r. Tſagad, 
l. 46. and 3 places more in the ſame page, for Eſtbang r. 
Etsbang, 1. $2. r. Rabbins, p. 83. |. 21. r. Fingers, L. 43. 
7, Siculus, p. 24. 7. 26. & alſoin the Marg. r. Lethec, /. 
28, r, contain, þ. $e. 1. 2. r. Tables, /. 12. r. Pagnam, p. 
86. 1. 13. for Mzxnech, r. Manch. ÞH. 21. r. Rodſhah, or 
hakkedoſhah, p. 88. /. 8. after the Table, for p. 84. ». p. 
23, p.89. 1.41. r.and Ponderal, þ. 91.1. 1.7. Georgick 
Chaocnix, /. 15. r. Choenices, UL. 16. r. Sextaries, Ll. 42. 


=, 7. Georgick Rotyle, [. 52. r. Scapula, l. 57.7. Oxybaph, | 
SS _ 2. 92. /. 13-7.Salam : /. 16.r.Ponticus, /. 23. r. Laconica, 


Florin, p. 140. b. 13. r. Giuli, p. 142. Col. ult. /. 23, for 
O.IO0.0, F.I .IO.,0, Þ. £43. |. 11. Yr. Pancratius, þ. 
144- þ. 12. r. Holland, /. qt. Col. penalt. foro0.6.9, r. 


0.6.6, L. 43. Col. 4. for 2. (8, r. 2.242, L. 44. dele, 
others, /. 52. Col. 3. for 40, r. 494, L. 56. r. Royal, l. 
penult, Col. wlt.r.1..63, I. ult. Col. 4. & 5, for 2.15. & 
2.16, 1.2, 15.& 2.153, p. 145. l. 17. Col. antepen. 
for +2, r.?, L. 21.7. as Bamberg, p. 146.1. 32. Col. 1. 
r. 60 Creutzers, /. 45. Col. penult. ſor 4 . 2, 1.49, L. 47. 
Col. 3. for 14x, Y- 144, t. 51. Col. 4. for 11.1154, re 
18.1173, Þ- 147-1. 23. Col. 4. for 1072, r, 1312, L 27. 
Col. 4. for 9.6. 13;!, 1.0.213;4, |. 43. r. Finferlin, 
l. 45. r. Florins, p. $48. Ll. 3. Col. 2.forg.o, r. 6.0, 
Þ- 149. 1.6. Col. 1. r. Liure, /. 10. r. Genoa, /. 26. Col. $. 
for 03—-. r. 04. L. 36. r. Quartid'eſcue, /. 44. Col. 5. for 
0.57, I» I. 55, P+ 150. 4.8, Col. lt. for 23, r, 2%, L. 
9. Col. 4. for 34, r. 42, L. 35. Col: ult. for 25, r.14, þ. 
I51.4. 28. r. Montferrat, /, 4o. r. de minimis non curat, 
Þ. 152.4. 6. r. part or parts, From p. 152. to 172. the 
Running Title to be corredted by the Titles of the ſeveral 
Chapters, p. 153. in the Example B, for 6. r. 60, þ. 154+ 
l. ro. r. Shillings, p. 156. L. 3. r. Denomination, J. 6. re 


then multiply, p. 158. /. 32. for 334: 12: 7. 434: 12, 


ge. r, Sabitha, 1. 53. r. Bocotick, p93. l.1.& 3. 7. 
Cconica, L. 19. r. Acetabule, p: 94+ l. 23. for Table r. 
les, /. 41. r. Roſolus, p. 95 /. 14.7.1. Sitar, L. 28. 
F;Vitruvius, p. 97. L. 23.1. 43, 4. 32-1. 13 5, þ. 99. f. 
& f, Schoene, I. antepenult. r. he calls Vina Communis, þ- 
ef. 7. r. Unciz, /. 13. r. An Inch, /. 29. for Pecks, r. 

l. penult, Marg, r. the, p. 101. /. 35. viz. l. 14. 
below the Tables, dele —Word were needleſs for, 1. 37. 
7. diminutive, /. 39. r. word were needleſs for the ſame, 
Þ- 102, l. 30. Col. Libra's, for 152. r. 125, p. 103.4. alt. 
dele, it ſeems, þ. 104. L. 29. r. Byzantium, /. 4o. r. An- 
cient, 1. 46. r. Valentinian's, p. 105. þ. 2. for, the 7. he, 
I. 40. & in the Marg. r. Ancient, J. 48. r. Siliqua, p. 
106, l. 10, Puta Period after [ Accompts ], p. 107. l. 7. 


þ- 159+ 1. 33. for 6906, r. 6960, p. 160. L. ult.r. $11. 
135. 5d. asatH, p. 161.4. 26. under Averdupois, for 
gr. r. qrs, /. 39. for 236.r. 354, L. antepen. for when, r. 
with, p. 162.1. 28. for leaſt x. laſt, p. 153. /. 31. for 65. 
7.165. Þ. 164.1. 4. under Ton, -for 29. r. 21, l. 21. dele, 
and Frations, /. 22. r.of Integers and FraQions, p.165« 
l. 27. At the end, add: And of the other, Book 1. Part 
2. Chap. 5. þ- 167. l. 23.r. bothof one Nature, J. 32. 
Col. ult. r. 5. by 4 or 5s half pounds:—2 : 10:00, L. 33+ 
Col. alt. for 85, 7. 4,  þ. 169. l. 35. for 4 r. $1. p.170- 
Example E, draw a line between 12. and 626, H. 35. 
| r. Denominations, Pp. 172.1. 1. r. Page 39, Þþ. 173-1. 9. 
Marg. 7. contratt, p. 174-1, 44. 7. Ifoſceles, Lb. 45. r. 
Scalenum, 
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Scalenum, p. 175. l. 31. r. Diagonal, Þ. ult. r. *( 3. p. 


172. miſprinted for 175, L. 3. r. Lines, LU. 17. r. imply, 
I. 24. r. Cylinders, {. 26. 7. «5p, r. (the Flame, 1. 32. (& 
elſewhere in p. 188, 189, &c.) r. Parallelipipedon, /. 47. 
r. a Cube) is, L. $1. r. Biquadrate, /. 55. r. Square, p. 
177. . x9. dele the Period, IL. 26. r. as 1s plain, p. 179. 
I. 26.r. Ludolph, p. 182. L. 31. for 1, r. 12, p.188. 
mark the firſt Figure with K, þ. 194. L. 33. r. this Quo- 
tient, p. 198. l. 43. over the firſt Quotient ſor 3 r. 2, p. 
200. |. 36. r. 796594176, þ. 203. in the Third Example, 
under Zenz. for 1299 r. 1296, þs 205. l. ult. ſave 3, fir 
yet r. get, p. 208.1. 23,26, 25. for Coma r. Comma, þp. 
212. |. 39. ſet 982 over x,00 in the Dividend, p.217. l. 
27. r. Compounds —o, 125 4+0,125, p. 227. 4. 7.1n the 
middlemoſt Examp. for 832 &c. r. 823 &c. |. penult. dele 
and. p. 229. 1. 37. r.Sacro, /. 38. r. Peragration, p. 232: 
{. 41. r. Geodztical Reduttion, p. 233. l. 37. r. ingenious, 
L. 39. for 245. r. £45". þ. 241. 1. 20. Marg. r. Luna, 
Þ. 242. l. ult. ſave 3, dele the Comma, and ſet it 3 words 
after. In the Sexagenary Table, Col. 3g. at Top, & 29. 
at Side, in the Common Angle, for *®, , r. 18: Col. 
36. at Top, and 36. at Side, in Com. Ang. for **,, r. 
2x. .-, Col. 52. at Top, and 39. at Side, in Com. Ang. 
for 3**,, r. 33*,., Þ. 247+. 19. 7.06, 02, 20%, þ. 251. 
l, 20. r. Comma, þp. 252. Log. of 46, for 583 &c. r. 
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783 &c. þ. 253. Log, of 227. for 485 &c. r. 585 &c. 
þ- 254+ Log. of 502. r. 2,70070, Log. of 404. for 3, r. 2, 

og. of 46g. for 1,7. 2, For Num. 573. Col. 2. r. 473, 
Þ- 255- Log. of 749. r. 2,87448, Þ. 265. 1. 38. in the 


Quotient of the Log. of 15,c/. dele the Sign —, U. ult. 


in the Quotient of the Log. of. 6,0. dele the Sign —, 
Þ. 267. l. 30. Tit. Cube, 7. 00129, p. 269. |. 1.r. Ocular, 
Pp. 272. Befide the Charadters there, ſet 3. for Square,and 
ſs. for Surſolide, p.z 274+ |: 5. 7. Numbers, p. 276.1. 34- 
Examp. F, for 14. @. 7. 13-@. Þ. 279«x4- 1.7. 2.3. Þ. 
285. in Example I. for 2 2.7.6 z, P87. I. 6. for 
8N. r. 4N. Þ. 394. L. 3.r. Homogeneity or Heteroge- 
neity, Þ- 308. /. 24. for 28 + 316. r. 28 + yy 316. 
Þ- 31o. Col. 1.1. 8. for yy 52.7. VV 72. 1. 34. Col. 2. 
inſert before the Comma | 1n the other], p. 311. /. 15.7. 
P. Z1I, þ. 315» Col. I. inſert [Remain] in the laſt Ex- 
ample, p. 320. |. 15. for — 15028. r. — yy 15028. 

. 330+ |. g. dele the Comma's, and ſet a Comma after 

Square) and r. and the Produft, p. 334- /. FA r,1S1n 
working, 1. 30. r. Queſititious, p. 337- t. 36. for 4 — 2. 
r. 4 = 2+ Þ- 344- l. 27.for FD.r. E D. þ. 350. |. ulr. 
fave s, for B 27. 7.9 B27. þ. 351. |. ult. right under 


3 A. for I. 7. 2. þ. 356. l. 22. for without r. from, . 2, 
3, 4, &c. 1. 36, &c. Names 7. e. Parts, p. 357. l. 1. for 
and r. which, L. 5. dele mean, I. 38. for each of, yr. it in, 
1. 42. upper Order, z.e. higher Rank, /. 44, 5g. unequal 
Z. e. odd, L. 45. equal 7. e. even, /. 46. r. is made, 

47+ dele is, Þþ. 358-1. 13. r. Concinnity, p. 359. t. 34+ 
& 38. dele the Comma after | Quotient], p. 360. /. 3. 
wants a tittle under the laſt Figure of the Cube dividend, 
Þ. 351.0. 25. r. Examples, p. 363. |. 47. r. produces, 
P- 371. L. 1.7. 169 — 144. Þ- 375 L. 31. for 4Zq4 7: 
4Zqq. þ- 410. L. 26. r. Geodzticals, p. 411. l. 21. for 
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Þ. 412. [. 25... : : p- 416. 1. 32. for Compounds, x, 
Compound, p. 419. l. antepen. r, compared to, p. 425. 
l. 29. r. Backward, þ. 428. /. 10. for $. 1.5. þ. 432, 
Exam. 2.1. ult. of Caſe 2. 7. 85:5: 4+ Þ. 435- |. 6, 
for 551. 1.35 Ib. p. 445-1. 24. for 222. r. 24 Þ- 447. 
Ll. 21. for 2%. r. 23. 'Þþ. 449+ L. 33, 34+ 7. Suppoittitious, 
þ- 453-1. 28. in the multipl. by 2, for 8. r. 84. p. 455. 
1. 35. in the Quot. r. 20 Crowns, /. 38. Divid. for 024. 7, 
240. P. 459. L. 18. r. abbreviate, p. 459. /. 2. for '2, 
|r. 27, H. 10. dele the line between 1520. and 840. I. 21. 
for ,.7. 4. L. 27. . orderly by, p. 472+. 37. for three 
Scxcs, i. ſeveral Sexes, þp. 477. Col. wlt.l. 6. for 33. r. 
13. L. 7. for 23. 1.33. p.478- l. 8. for 38.7. 14. þ. 
482.1. 44.7. added, p. 486. l. It. r. £565 (qo. |, 16, 
| dele the line between 29184. and 3548. p. 503. L. 40, 
for 21.7.21. þ. 525.0. 3. & Marg. r: Ioperimeters, 
l. 8. r, Iſoperimetral, L. 45.r. Spheroide, þ. 531. /. 20, 
for of r. or, þ. 534+ b. 32.7. :=T. þ. 541. .30.r. 
allotted, p. 551. 4. 2. r. he hath, p.553. L. 31.r. Numbers, 
þ- 550. [. 21. placea Semicolon after | Integers}, /. 28, 
place the Comma before | is], p. 565. /. 23. r.in the 
Third, p. 567. l. 40.r. till 3, HU. 42. deleand, þ. 568. 
L. 37- place a Comma after | ſought ] and dele the latter 


[ſelf }, L. 43- r. Quoticnts, þ. 572. l. 16. for £_r. — 


| Þ- 573+ |. 16. place I. over 3. R. over 12 &c. for P. $77, 


$78.1. 578, 579. Þ- 578. for 579. l. 22. r. Pence 1n a, 
þ. 585+. 43.7. thereto, p. 591-1. 34. r. take, þ. 595. 
l. 8. dele the negative Sign —. p. 613, &c. for Equations, 
r. Equations, p. 613. b. 23. r. Andreas, p. 622.1. 11. 
| for +3.r. +23. p. 630.1. 8.r. Ports, p. 631. l. 44. 
r, C tobe, p. 637. l.11. r. that is, /. 48. for Sign, r, 
Sign —, Pp. 643. 1. 19. for Number r. Magnitude given. 
for the Reftangle 7. a ReQangle, J. 20. for of 7. under, 
l. 23. 25. manifeſt, ſhewn, 7. e. expounded, /. 25. for 
denied 7. negatively, or being negative. for affirmed r. 
athrmatively, p. 644.4. 10.7.5 F. L. 25. r.2. Let any 
Aquation be propounded : As this, &c. /.-3r. r. Of the 
Root L. to be found out of theſe, there are 2. parts, /. 
| 33- 7. equal, /. 39. r. Coefficient, I. 49. for ſquare r. 

the Square, /. 50. dele of, J. $1. dele the firſt { of 7, 
þ- 645+ L. 2. dele then, L. 21. r. in the propuunded 
Aquation, /. 33. dele Figure of the, p. 646.1. 36. 
for alſo r. although, p. 647. l. 19. for his own r. that ſame, 
l. 32, for may be r. be much, /. gs. r. uſed mixtly, 1. 
penult. and p. 648.1. 15,16. for may yr. are to, 1. 26; Marg, 
| for of r. by, I. 3o.dele ſought, 1. 36. r. 4879. þ. 649. 

l. 2. dele ſought. After /. 23. Add, Therefore the true 
Root falls between 34 and 3s. /.31. for tober. be, 
l. 39. for they lefſen ». leſſen it, p. 650. /. 21. r. Sign 
of R. UL. 29.for Or r. And, p.652. EX. 3.1. 2. placea 
tittle over 7 q. L. 35. dele it, p. 654. l. ult. ſave 3, 
place the Comma after [multiplied], p. 658. /. ult. ſave 
3, Col. 2.r. andthe Coeff: ÞU. antepen. 4ele the Comma, 
and ſet it in the Period's place, p. 653. /. 13. r. Sabbatary, 
þ- 664. The Diagrams are ſet the wrong fide upwards, 
L. 11. dele the Comma, and inſert it 1. 12. after [ half }, 
l. 38. for from 7, for. 


HE Pointings of the Remains in Mr. Oughtred's 16. Examples of AﬀeRed Equations ( in the Lines marked R ) 
are omitted here. If any be deſirous to point them, they may have recourſe to his Clavis, Edit. 3.' Oxon. 1652. 


which TI eſteem the beſt. 


The Prefaces and Contents at the Beginning, and Table at the End of the Book.;, as alſo the preceding accompt of the 
Errata, have all been examined and correfed by me at the Prejs : And I do not know of any miſtake in the Printing them. 
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